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WESTON 


RECTANGULAR INSTRUMENTS 


NGINEERS from coast to coast are availing themselves of the savings 
in switchboard space made possible by Weston Rectangular instruments. 
These Weston Rectangulars have been accepted everywhere because the lead- 
ing men in the various electrical fields have been long looking for a solution 
to the reduction of switchboard space without a loss of instrument efficiency. 
Weston dependability, accuracy and precision assembly hold good through- 
out. The famous Weston movement has simply been enclosed in a new case 
—which has already revolutionized modern switchboard design. 
Longer scales, greater legibility and extreme accessibility for maintenance 
are found in this new Weston line. 


Weston Rectangulars are available in A. C. Ammeters, Voltmeters, Watt- 
meters, Frequency Meters, Power Factor Meters and Triplex Ammeters; 
and D. C. Voltmeters and Ammeters. 


For Further Information Address 


WESTON ELECTRICAL INSTRUMENT CORPORATION 


13 Weston Avenue, NEWARK, N. J. 
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National Museum of Engineering 
and Industry 


HE United States has some of the greatest mu- 

seums of the world wherein are treasured works 
of art, relics of older civilizations and specimens repre- 
senting developments in natural history. But it has 
no real museum of engineering and industry wherein 
are preserved those notable developments which have 
made modern industrial civilization. 

Any movement to establish such a museum should be 
welcomed and heartily supported, and the 1924 incor- 
poration of interested leaders of industry has made 
notable progress toward the goal. Under the direction 
of Samuel Insull as president of the corporation this 
year it is planned to have Congress provide funds to 
erect a museum building in Washington. The Wash- 
ington museum will be under the direction of the 
Smithsonian Institution and will afford a safe and per- 
manent location for preserving the complete record of 
the development of engineering and industry in general. 
Too long has this country postponed a job which has 
been accomplished already by several European coun- 
tries. There should be this element of national appre- 
ciation of engineering and industry in a nation which 
has established world leadership in these directions. 


Stock Market Quotations and 
Public Utility Rates 


HERE appears to be a misconception on the part 

of many people about the powers of public service 
commissions over the sale of electric light and power 
company stocks. This has manifested itself not only 
in New York but also in Wisconsin, California, and 
other states, and while public utility companies may 
not view this state of the public mind with any serious- 
ness, the fact that it exists indicates the need of public 
education and explanation. So important did the matter 
appear to the Wisconsin Railroad Commission recently 
that it issued a public statement on the sale of the 
Wisconsin Public Service Corporation to the Byllesby 
interests, explaining what actually took place. 

In ordinary business any one who secures a majority 
of the common stock of a corporation controls the 
activities of that corporation. He assumes all the 
risks and responsibilities, and it depends on his skill 
and enterprise whether the business is conducted with 
profit or at a loss. Naturally if the venture be un- 
profitable the holders of common stock receive no 
interest on their investment, and if bond interest is 
not paid the corporation falls into the hands of receiv- 
ers. Now it makes no difference whether the common 
stock is that of an industrial corporation or a public 
utility company. If its stock is salable on the open 
market any one can purchase it and the price paid is 


of no concern to any one except the purchaser. In the 
public utility business if one pays more for the stock 
than it is worth, that is his misfortune. Commis- 
sioners do not predicate rates on stock values; but on 
the investment honestly and prudently made in the 
business. Thus the public is protected on rates paid 
for service and need not concern itself unduly on stock 
market quotations. If a utility earns more than a 
fair return on its investment, rate reductions are in 
order, and experience shows that public service com- 
missions are not slow in acting on the public behalf. 





Kva. Versus Kw. as Basis for Rating 


HEN manufacturers began to rate alternating- 

current generators on the kva. basis with a sup- 
plemental kw. rating at a certain power factor, it 
appeared that the question of whether kw. or kva. is 
the proper basis for rating alternating-current equip- 
ment was on the road to settlement. However, there 
arises on various sides the argument that kw. is the 
proper basis—that kva. gives a false conception of the 
capacity available. There is something to be said for 
both sides of the argument, but it remains for the 
industry to decide whether all the information desired 
is not contained in the kva. rating. 

What are the arguments for a kw. rating of alternat- 
ing-current equipment? One is that prime movers are 
seldom if ever installed to develop a kw. output equal 
to the kva. rating of the generator. Hence kva. rating 
gives a false conception of the amount of capacity 
available in a specific unit, group of units or in the 
whole country; or in connection with a transmission 
line the kw. basis of rating gives the total load in kw. 
that can be carried. 

Is it not forgotten, though, by those who put forth 
these arguments that kw. ratings are based on assumed 
power factors? The base power factor may be different 
in different cases, so that when kw. figures are treated 
collectively there is, figuratively, a mixture of pears, 
apples and peaches rather than all apples—and dif- 
ferent units cannot be added, subtracted, divided or 
multiplied. Furthermore, is the kw. rating the maxi- 
mum safe rating if the power factor is different from 
that on which the rating is based? Is it not confusing 
in dealing with the comparative ratings of related equip- 
ment to have two kinds of ratings which may be at 
different power factors? 

With a kva. rating for all equipment, no one would 
have to bother about power factor so long as the kva. 
load was kept within the limits of the rating, since 
the maximum kva. rating is determined by the heating 
effect. Such a rating would tell definitely the maximum 
load which could be carried by the equipment regard- 
less of power factor. If the kw. rating of alternating- 
current equipment was wanted at any time, it could 
be easily determined by multiplying by the actual and 
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not the assumed power factor. With direct-current 
equipment the rating would be the same in kw. as in 
kva. Kva. rating is also a truer measure of the invest- 
ment in equipment than kw. If the kva. rating was 
not entirely taken up by load, it would indicate definitely 
how much margin was left for carrying wattless load 
or magnetizing current. A comparison of the kilowatt- 
hours delivered by equipment with the kilovolt-ampere- 
hours which could be delivered if the equipment were 
in maximum use all the time would serve to emphasize 
strikingly the need of correction of power factor or 
increased use of equipment, thus permitting greater 
return on the investment. 

Whatever the facts are, there will be benefit to every 
individual in analyzing the pros and cons. It will 
possibly be found that what is best for the operating 
man or engineer will not be best for the statistician. 
If this is the case, design and operation should have 
prior rights and the statistician will have to fit his 
needs into their requirements. 





Setting a Better Balance in 


Steam Plant Design 


TTENTION has been sharply focussed so long upon 
the B.t.u. economies of steam-generating plants 
that the importance of overhead costs has often been 
unrealized by engineers in general, not to say by many 
eentral-station technical men. A study of the growing 
significance of “overheads” in steam plant economy 
indicate that the time has arrived to scrutinize with a 
critical financial eye features of plant design aimed to 
reduce operating expenses and to take greater care than 
ever to justify added investments of this kind. Further 
gains in plant economy will cost so much in increased 
overheads that a thorough engineering and economic 
audit should always be carried through to the logical 
conclusion before such improvements are authorized. 
The wiser heads in the industry have been practising 
along this line for many years, and a great deal of good 
should come from a more general conception that this 
practice is good business and that real economy in plant 
design means a minimum total cost per unit of output. 





Ground Potentials in the Vicinity 
of Transmission Towers 


“-‘ASES of electric shock to persons and animals in 
the vicinity of high-tension transmission towers 
and substations have been reported from time to time. 
In certain kinds of soils it is difficult to obtain a low- 
resistance ground connection at each tower without 
prohibitive expense. Thus, under abnormal conditions, 
when one of the live conductors touches the tower the 
drop of potential may extend over a considerable area 
of ground, and with a combination of unfavorable cir- 
cumstances dangerous shocks to passers-by may occur. 
The last annual report of the A.I.E.E. committee on 
protective devices contains an account of tests on a 
120-kv. tower, and the results show that the ground 
potential near the tower is dangerously high when a 
line conductor becomes grounded to the tower. Where 
such towers are near a highway or an inhabited place, 
as a matter of precaution and in the interest of safety 
they should be thoroughly connected to the nearest 
station ground by means of an overhead ground wire. 
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Power-Factor Correction Popular 


URING the past year there has developed a wide- 
spread interest in the economic and engineering 
aspects of power-factor correction. Many meetings have 
been held, a number of papers and reports have been pre- 
sented, a multitude of articles have been published and 
active discussions have been had throughout the land. 
The result is a very widespread interest in the topic, 
the formulation of many opinions and the creation of a 
national attitude of mind that is at least attentive, 
if not receptive, to the idea of power-factor correction. 
The task is to continue this interest and attitude of 
mind a sufficient time for the whole subject to shake 
down into something definite, positive and general in 
its application. If every utility man, industrial plant 
man, motor salesman and others concerned with elec- 
trical installations will bring up the question of power 
factor in connection with every plan and every job 
worth while results are sure to follow. 

No general rate clause, no general solution as to 
method of correction, no general agreement as to the 
best corrective equipment are necessary or even advis- 
able at this time. The subject is in a state of flux 
and the less artificial tinkering is done the quicker real 
conclusions will be reached. Nearly every one is agreed 
that correction can be made in individual cases where 
economic and engineering analyses show its value. The 
important thing is to have these analyses made and 
acted upon in sufficient numbers to give real data 
upon which to make general conclusions and expedite 
power-factor correction in its economic applications. 





Light Production Efficiency Is Low But 
Electric Lighting Is Inexpensive 


T IS a well-known scientific fact that the absolute 

efficiency of our present methods of producing arti- 
ficial light is quite low. However, the statement of 
this isolated fact is very misleading and the idea of 
relative values should be introduced into such discus- 
sions. For example, a scientific writer recently stated 
that “to light a lamp as a source of light is about as 
wasteful as to burn down one’s house to roast one’s 
pork.” We might pass such a statement by, allowing for 
a certain degree of exaggeration as being justifiable 
for the sake of emphasis. However, the statement and 
its context creates a wrong impression because relative 
value has been ignored. 

Regardless of the low absolute efficiency of light 
production at the present time we should not overlook 
several other facts. Artificial light now costs only 
about one-fiftieth as much as it did before the electrical 
age began. Furthermore, when the great value of 
artificial light in homes, offices, factories and in trans- 
portation is considered and compare this with its rela- 
tively insignificant cost, the conclusion must be that 
artificial light is cheap regardless of its low absolute 
efficiency of production. 

The same writer goes on to emphasize the desil- 
ability of cheaper electricity. Why did he not prophesy 
an eventual enormous increase in the efficiency of light 
production? The theoretical possibilities in this direc- 


tion viewed absolutely are still very extensive. Perhaps 
he unconsciously recognized that during the present 
century those working in the field of light production 
efficiency have greatly outstripped those in the field 
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of electrical-energy production. Of course, there has 
been commendable progress in the production of elec- 
trical energy efficiently, but it is a fact that the great 
decrease in the cost of the electric light during the 
past three decades is largely due to increases in the 
efficiency of light production rather than to comparable 
decreases in the cost of electrical energy. We may rest 
assured that improvements along both lines are bound 
to come, and in the meantime we need not worry over 
the low absolute efficiency of light production, for elec- 
tric light is already very cheap when we consider its 
relative value. 





Telling Employees About Rate Cases 


N INTERESTING departure from the old-time 
policy of keeping rate case discussions strictly 
within the executive, legal, accounting and engineering 
circles directly concerned in a public utility was made 
by the New England Telephone & Telegraph Company 
in recent proceedings before the Massachusetts com- 
mission. In its publication, “Telephone Topics,” the 
company took pains to acquaint its many thousands of 
employees regularly with the progress of its applica- 
tion for increased rates, summarizing the evidence and 
arguments advanced as the case went forward in such 
a way that every man and woman on the payroll might 
easily obtain an intelligent idea of the company’s posi- 
tion, and follow the general course of affairs sufficiently 
to show real understanding of the situation when off 
duty and among the public outside the “shop.” Nor 
was the story confined to company witnesses. Courteous 
attention was given to the contentions of opponents, 
and the company’s position in reply was made clear. 
All told, an excellent job was done in the line of 
employee education along rather new channels, and it 
is a reasonable assumption that in conducting rate 
cases of more than minor importance electric light and 
power executives will do well to take a leaf out of the 
New England company’s book. 





Ultra-Audible Waves and 
Their Applications 


HAT is known as sound waves are longitudinal 
vibrations of a body (gas, liquid or solid) within 
the audibility range of human beings. Because this 
audibility ceases, for purely physiological reasons, at an 
upper limit of frequencies somewhere between 10,000 
and 20,000 cycles per second, there is no reason why 
such longitudinal vibrations of much higher frequencies 
could not be produced, propagated and received by 
means of suitable detectors. In La Révue Hydro- 
graphique for November, 1924, there is a description 
of complete apparatus for sending and receiving such 
super-sound waves under water at frequencies between 
40,000 and 100,000 cycles per second. The apparatus 
is purely electrical, piezo-electric properties of quartz 
and a three-electrode oscillating vacuum tube being 
utilized. The time elapsed between the sending of 
a signal and the reception of an echo determines the 
distance to the object against which a reflection took 
place, 
Among the interesting properties of such ultra- 
audible waves are the following: (1) The emitted 
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power can be made quite large; in the first experimental 
device it was of the order of magnitude of one kilowatt 
and the fishes in its path were killed; (2) losses by 
dispersion are quite small, the pencil of waves remain- 
ing of nearly the same cross-section for quite a consid- 
erable distance and the intensity decreasing mainly 
through absorption; (3) the velocity of propagation 
being that of sound (332 m. per second in air and 1,480 
m. per second in water), a reflected wave reaches the 
sending point after an interval of time sufficiently long 
to be recorded by quite simple means. 

Probably in time such ultra-audible waves will become 
of increasing scientific and practical value, and engi- 
neers should turn their attention to possible useful 
applications. As such, the following have either already 
been demonstrated or are within possibility: (a) 
Sounding of the ocean bottom and of riverbeds for geo- 
logical and hydrographic purposes, navigation, laying of 
cables, etc.; (b) location of other vessels, icebergs, 
shore line, etc., in fog or at night; (c) killing of fish, 
with possible extension of the method of extermination 
of insect pests; (d) improvement in hearing of deaf 
persons while the eardrum is being agitated by ultra- 
audible waves; (e) extension of the range of oral com- 
munication by using super-sounds as carrier waves; (f) 
determination of the speed of a rapidly moving object, 
for example a motor vehicle, for proving a speed law 
violation, etc. : 





Paying the Price of Inexperience 


HAT can happen to a modern hydro-electric plant 

in the hands of inexperienced operators was well 
demonstrated at the Moccasin power house of the city 
of San Francisco recently, when two penstocks were 
ruptured by water hammer and damage to a new plant 
to the extent of $25,000 was done. The primary cause 
of the accident (see news columns of this issue for full 
account) was failure on the part of the operator to 
by-pass a large hydraulically operated gate valve before 
opening it. The gate valve opened in a fraction of the 
time it should have taken and allowed water to rush 
into an empty section of pipe, setting up a terrific water 
hammer. 

Hydraulically operated gate valves may be used and 
are used on heads as high as the 1,300 ft. encountered 
in this plant, but where such valves are used the manu- 
facturers and the operators should have a thorough 
knowledge of the hydro-electric design and operating 
requirements. It should be possible for manufacturers 
of valves to make them more foolproof by fixing the 
timing for each installation or by other means that 
will not place equipment at the mercy of careless oper- 
ators. 

The accident shows the dangers of starting up a 
hydro-electric plant before all equipment is in operating 
condition. The motor controls to the butterfly valves 
at the head of the penstocks had not been installed, and 
it was more than an hour before the valves could be 
closed by an improvised method of using an air hammer. 
During this time a torrent of water and débris was 
surging down into the power house, doing damage to 
the extent of thousands of dollars. 

The lessons to be learned from the Moccasin plant 
experience can well be applied by all interested in the 
design, construction and operation of hydro-electric 
plants. 
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Hetch Hetchy Development in Operation 


CTING under the Raker act, the city of San Francisco 
has invested upward of $55,000,000 in the water and 
power development of Hetch Hetchy. The initial rating 
of the Moccasin power house is 80,000 kva. and the 
reservoir has a present storage capacity of 206,000 acre- 
feet. The energy from the power house is transmitted 
98.5 miles over a 115-kv. line to the San Francisco bay 
region. The Raker act forbids the wholesaling of power 
from the development and present plans contemplate 
selling it to the Pacific Gas & Electric Company. 
Fig. 1—Early Intake diversion works. 
Fig. 2—Moccasin power house, with a capacity of 80,000 hp. 


Fig. 3—Interior of Moccasin power house, showing four 20,000,- 
kva., 11,000-volt, 257-r.p.m. generators. 


206 


ELECTRICAL Wor.LD, August 1, 1925 








AUGUST 1, 1925 


ELECTRICAL WORLD 


207 


The Hetch Hetchy Power Development 


City of San Francisco Installs 80,000-Kva. Power 
Plant in Conjunction with Domestic Water Supply 
—Electrical and Hydraulic Features Are Described 


By M. M. O’SHAUGHNESSY 
City Engineer, San Francisco, Cal. 


Hetch Hetchy municipal water and power project 

of the city of San Francisco is now completed and 
is delivering electrical energy to San Francisco. The Moc- 
casin power plant, which was placed in operation dur- 
ing the past month, has four units with a total rated 
capacity of 80,000 kva., and provision has been made 
for the addition of two more units. Water for opera- 
tion of the plant is stored by the O’Shaughnessy dam 
on the upper reaches of the Tuolumne River, in 
Yosemite National Park. Twelve miles below this dam is 
located a diversion works, where the water is diverted 
through a tunnel 18.8 miles in length to the power 
house. From the tailrace at the power house a 137- 
mile aqueduct will convey the water to San Francisco 
for domestic use. 


[ FIRST power unit on the widely known 


HYDRAULIC FEATURES 


As just stated, water is stored in a reservoir known 
as Hetch Hetchy created by the O’Shaughnessy dam. 
The capacity of this reservoir is 206,000 acre-ft. at 
present and the dam will be raised in the future to 
store 348,000 acre-ft. from a watershed of 459 square 
miles. The water released from Hetch Hetchy flows 
down the Tuolumne River canyon 12 miles to Early 
Intake, the starting point of the 18.8-mile tunnel. It 
is planned in the future to build a 12-mile tunnel from 
Hetch Hetchy to Early Intake with a 60,000-hp. plant 
the tailrace of which will discharge into the pond at 
the tunnel intake. Other future plans involve the con- 
struction of an aqueduct 84 miles long from Lake 
Eleanor to a power drop at North Mountain, where a 
40,000-hp. plant will be installed to discharge its water 
into the river about a mile above Early Intake. 


INTAKE DIVERSION WORKS 


At Early Intake the diversion dam (see Fig. 1) con- 
sists of a thin concrete arch 262 ft. long and a concrete 
spillway 130 ft. long. On the left bank is the aqueduct 
intake tower with gates regulating the flow of water, 
which is led through the 18.8-mile tunnel to the power 
house. The diversion dam has a height above river 
bed of 55 ft. and extends 25 ft. down to solid granite. 
The upstream radius of the dam is 100 ft. On the 
south the arch abuts the granite canyon wall and on 
the north is a concrete block. From this block the 
spillway extends northerly and is divided by piers into 
five sections, each 23 ft. long. In these sections 
automatic radial gates have been installed to maintain 
the water surface 5 ft. above the lip of the spillway. 

A siphon arrangement automatically lowers these 
gates to pass excess floods and permits them to rise 
after the flood has subsided. The details of these 
Siphon gates is shown in Fig. 4. The gate tower at 


the intake is equipped with fixed grillage to catch heavy 
refuse and with wire mesh manually operated traveling 
screens to catch leaves and light refuse. Sand cham- 
bers in front of the screens discharge through the 
dam. There are nine sluice gates, 4x5 ft., five in the 
lower tier and four in the upper. A concrete house 
covers the operating wheels, screen mechanism, etc., 
the whole being protected from falling rocks from the 
adjacent mountainside by a reinforced concrete guard 
wall. 
TUNNEL, FOREBAY, SURGE CHAMBER 


From the diversion dam an 18.8-mile tunnel conveys 
the water to the Priest regulating reservoir, near the 
power house. The first. 74 miles of the tunnel is 
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Section B-B 
FIG. 4—DETAILS OF SIPHON SPILLWAY GATES FOR FLOOD CONTROL 


excavated to 13 ft. 6 in. x 13 ft. 4 in., with arched top 
and bottom. This section of the tunnel is unlined. The 
remainder of the tunnel (see Fig. 6) is of horseshoe 
shape 10 ft. 3 in. high by 10 ft. 3 in. wide, with a 
net area of 87.94 sq.ft. inside the lining. This section 
is lined throughout with 1:22:44 concrete with a mini- 
mum thickness of 6 in. The grade is about 8 ft. per 
mile and the capacity of the tunnel is 620 sec.-ft. 
The Priest regulating reservoir, the forebay for the 
power plant, was made by constructing an earth-fill dam 
with concrete core wall across a creek. The dam is 
1,160 ft. long and 147.5 ft. high and creates a storage 
reservoir of 2,600 acre-ft. capacity, or more than two 
days’ flow of the tunnel, Water released from the 
reservoir to the power house enters a tunnel through 
a concrete inlet control tower. Regulation of the water 
is effected by six electrically operated sluice gates, 
6x8 ft. Manual operation is also possible, and steel 
shutters are provided for isolating any set of 


four gates for repairs if necessary. Fixed screens with 
manually operated cleaners prevent fine trash from 
entering the tunnel. 
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The tunnel from the forebay to the surge chamber is 
5,300 ft. long. The tunnel section is 141.47 sq.ft., with 
a grade of 6 ft. per 1,000 ft., making its capacity 
1,240 sec.-ft. without excessive loss of head. This tun- 
nel enters a surge shaft 40 ft. in diameter and 160 ft. 
high, from the further face of which branch the three 
penstock pipes imbedded in concrete in tunnels 535 ft. 
long. The surge shaft is designed to handle surges of 
from 35 to 40 ft., and projects 48 ft. above the ground. 
The walls of this portion range in thickness from 24 
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pipes is capped for future extension when two more 
generators shall have been installed in the plant. The 
butterfly valves are motor operated and are arranged 
for closing by remote control from the power house, 
nearly 5,000 ft. distant. As a matter of safety, open- 
ing cannot be done by remote control. Each pipe is 
fitted with two sets of four 8-in. air valves. 

The thickness of the penstocks at the surge chamber 
is 8 in. At a slope distance of 1.011 ft. from the surge 
chamber the diameter reduces to 98 in., and the double- 
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Section A-A 


to 10 in. and contain heavy reinforcement (see Fig. 7) 
the maximum of which is two rings of 14-in. square 
bars staggered at 7-in. centers. Accumulation of 
external water pressure below the ground surface, 
which might result from surface runoff, is prevented by 
a system of porous cement drain tile. 


PENSTOCKS 


The three penstocks, of which the horizontal length 
is 5,369 ft., begin at the surge chamber. For a dis- 
tance of approximately 500 ft. the three 104-in. steel 
pipes run through tunnels. About 50 ft. down the 
slope toward the power house from the portal of these 
tunnels are located 104-in. butterfly valves. One of the 
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FIG. 5—PLAN AND CROSS-SECTIONAL VIEWS OF 
MOCCASIN POWER HOUSE 


Section B-B 


riveted lap joints change to triple-riveted butt joints. 
At a slope distance of 2,111 ft. each penstock branches 
into two 66-in. pipes (see Fig. 8) with longitudinal! 
seam hammer-forge-welded pipe with “bumped” joints 
of enlarged section to obviate any obstruction to water 
flow by rivet heads. The welded pipes range in diam- 
eter from 66 to 54 in., and in thickness from zs to 1% 
in. Immediately before entering the power house the 
four 54-in. pipes branch each into two 36-in. pipes. 
Each of these pipes is provided with an extra heavy, 
hydraulically operated valve set in the power house 
arcade. One of these valves is shown in Fig. 9. 

The heaviest pipe weighs approximately 26,000 |b. 
The 30-ft. lengths are supported on concrete piers or 
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saddles built in advance of the pipe laying. At angles, 
of which there are twenty, either horizontal, vertical 
or combined, the pipes are held securely by concrete 
anchors. The largest of these contains 839 cu.yd. of 
concrete and 7.64 tons of reinforcing steel. At the 
98x66-in. wye branch is a special sliding anchor in 
which the upper portion, inclosing the pipes, can slide 
on bronze plates imbedded in the fixed concrete of the 
lower portion. 


MOCCASIN POWER HOUSE 


All generating equipment in the Moccasin power 
house is housed within a steel-frame building with 
light reinforced concrete walls and a concrete roof. 
The design of the building is of the well-known Cali- 
fornia Mission type. The structure is 225 ft. long by 
98 ft. wide and is 68 ft. in height above the generator 
floor. The height from the basement floor to the gen- 
erator floor is 15 ft., providing ample room for installa- 
tion, inspection and maintenance of the hydraulic 
equipment. Each side of the building has an arcade; 
the one on the tailrace side provides for the intake 
of cooling air, and the one on the other side has been 
utilized to house eight 36-in. hydraulically operated gate 
valves, one of which is shown in Fig. 9, for controlling 
the high-pressure water going to the needle nozzles. 

Being a municipal building and located on the Big 
Oak Flat road to Yosemite National Park, many visitors 
will stop to see the plant in operation. A gallery at one 
end of the generator room, reached by a special 
entrance, makes it possible for visitors to view the 
interior of the power house without being able to get 
on the floor and come in contact with the operators. 
A plan and cross-section of the power house is shown 
in Fig. 5. 


WATERWHEELS AND GENERATORS 


The tunnel and penstocks were so designed as to pro- 
vide an effective head of 1,250 ft. on the nozzles of the 
waterwheels. This pressure is greater than has been 
used on the turbine type of waterwheel, necessitating 
the employment of the impulse type. Bids were invited 
for waterwheels having speeds of 225, 240 and 257 
r.p.m., and for direct-connected generators of the same 
speeds. It was found that units having a speed of 257 
r.p.m. would be cheaper and have equally as good effi- 
ciency as those operating more slowly. This speed was 
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FIG. 6—VIEW IN THE CONCRETE-LINED SECTION OF THE 
18-MILE TUNNEL 


therefore selected, resulting in the purchase of twenty- 
eight pole generators. 

Waterwheel contracts were awarded to the Pelton 
Water Wheel Company of San Francisco, which has 
supplied double overhung wheels having a total weight 
of 366,500 lb. each and a total full load rating of 
25,000 hp., with a maximum rating of 27,500 hp. each. 
The contract for the generators was awarded to the 
General Electric Company. These have a weight of 
253,000 lb. each and will deliver 20,000 kva. at 11,000 
volts, three phase, sixty cycles. 

Four of these complete units were purchased, making 
an initial installation of 100,000 hp., or 80,000 kva. 
Operated on 100 per cent load factor, three units would 
consume all of the 620 sec.-ft. of water that is available. 
The fourth unit permits operating at 75 per cent load 
factor, or it may be used as a spare unit should it be 
possible to operate at higher load factor. On account 
of the characteristics of the future plants to be installed 
higher up on the Tuolumne River, it will later be neces- 
sary to operate the Moccasin plant at a load factor 
of 50 per cent. This will require the installation of 
two additional units when the other plants are con- 
structed, thus making an ultimate of six units at 
Moccasin. Provision has been made to install these two 
units without disturbing the four present machines. 

The size of each machine is sufficient to supply charg- 





FIG. 7 (LEFT)—REINFORCING THE SURGE SHAFT. FIG. 8 (RIGHT)—WYES WHERE THE 98-IN. TRIPLE-RIVETED LAP-JOINED PIPE 
CHANGES TO TWO 66-IN. LONGITUDINAL SEAM HAMMER-FORGE-WELDED PIPES WITH “BUMPED” JOINTS 
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ing current for one unloaded transmission line, having 
a length of 140 miles from the power house to San 
Francisco. The generators have been designed with 
such characteristics as to obviate any chance of their 
becoming self-exciting under this condition and raising 
the voltage to a point greatly in excess of normal. 

With a generator flywheel effect of 3,000,000 ft.-lb., 
the rise in speed for rejection of a load of 25,000 hp. 
will be 144 per cent with the governor adjusted so as 
to give a full stroke in two seconds. If this time is 
extended so that the governor does not move a full 
stroke in less than three seconds, the speed rise will be 
214 per cent. Load may be taken on one unit at the 
rate of 2,000 hp. per second without causing appreciable 
drop in speed or injurious change in pressure of the 
water in the penstocks and tunnel. 


WATERWHEEL GOVERNORS 


Each of the two waterwheels forming a unit is fitted 
with a separate governor, actuated by oil under a pres- 
sure of 150 lb. This oil is supplied by a motor-driven 
oil-pumping set equipped with an accumulator, one 
being furnished for each unit. One of the four oil- 
pressure sets has a waterwheel as well as a motor, 
which will make it possible to start up the power house 
without having electrical power from an _ external 
source. 

Several new features making for simplicity of opera- 
tion have been embodied in the governor apparatus. 
By simply throwing one lever a waterwheel may be 
thrown over from automatic to manual control. Both 
the hand and automatic control use mechanism syn- 
chronized so that the throwover takes place without 
hunting action of the governor or any change in water- 
wheel speed. The operator has full control over the 
speed of a unit from the switchboard on the operator’s 
balcony. A remote control on the switchboard actuates 
a small master valve, which will completely shut down 
any unit. In addition, a load-limiting device gives the 
operator switchboard control over the amount of load 
carried by any unit. Large enameled indicators permit 
the operator to observe the position of the needle nozzle 
from the switchboard room. 

Each of the generating units has a direct-connected 
140-kw., 250-volt exciter overhung beyond one of the 
waterwheels. Being direct connected to the main water- 
wheel units, the necessity for a separate waterwheel- 
driven exciter is obviated. In order to take care of 
emergency conditions a motor-generator exciter has 
been installed. This set has sufficient capacity to sup- 
ply excitation current for any two generators. 


SWITCHBOARD AND BUSES 


Switchboard equipment was purchased from the 
Westinghouse Electric & Manufacturing Company, 
including a regulator of the broad range type, which 
will automatically cut resistance into the generator field 
circuits at such a rate as to keep the exciter voltage, 
under all conditions of operation, at a point sufficiently 
high to insure stability and at the same time maintain 
a field strength which will produce normal voltage on 
the transmission line under all conditions of operation. 

The control boards are equipped with sufficient blank 
panels to provide for the ultimate capacity of the power 
house and for six high-voltage transmission lines. 

Outside of the building, along the east side, is a 
structural steel bus support. Within this structure 
twelve 6,667-kva. transformers have been installed to 
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FIG. 9——ONE OF THE EIGHT HYDRAULICALLY OPERATED 
GATE VALVES FOR CONTROLLING THE HIGH-PRESSURE 
WATER GOING TO THE NEEDLE NOZZLES 


step the 11,000-volt current as generated up to either 
115,000 or 154,000 volts for transmission to San 
Francisco. These transformers were furnished by the 
Westinghouse company and are of the water-cooled, oil- 
insulated type. One spare transformer is provided, 
which may be moved into the place of any transformer 
which becomes disabled. The high-voltage conductors 





FIG. 10—-STEEL TOWER TRANSMISSION LINE CARRYING 
TWO 154-KV. CIRCUITS 
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are of two types: Those of short length carrying the 
output of a generator unit are made of 24-in. standard 
iron pipe, and extra heavy pipe of the same size is 
used for transmission line connections. The buses, 
running the length of the yard, are 750,000-circ.mil 
stranded copper cable. 

The arrangement of the circuits is such that normally 
units will not be tied together except on the high- 
voltage side of the transformers. One 11-kv. bus run- 
ning the length of the power house indoors has been 
provided. To this may be connected any generator 
and from it power may be taken for any transformer 
bank. To this bus also are connected the transformers 
supplying power used in the power house and around 
the camp. The switching arrangement out of doors 
has been so simplified as to employ the minimum num- 
ber of high-voltage oil switches. A number of high- 
voltage disconnecting switches, operated by power from 
the switchboard, have been installed for establishing 
circuits, which are energized or de-energized through an 
oil circuit breaker. Interlocking arrangements between 
switches prevent the opening of the disconnect switches 
while carrying power. 


TRANSMISSION LINE 


Two transmission circuits on a single line of towers 
(see Fig. 10) have been built from the power house 
to the San Francisco Bay, a distance of 98.5 miles, 
involving 506 steel towers having a height of 98 ft. 
The line was designed and insulated for operation at 
154 kv., but for the present will be operated at 115 kv. 
The lowest crossarm on these towers is 62 ft. above 
the ground. The three wires of a circuit are carried on 
one side of the towers and are spaced 15 ft. apart 
vertically. The distance between the two circuits meas- 
ured transversely to the line is 24 ft. at top and bottom 
arms and 28 ft. at the middle arm. 

The steel towers are made up of five types—viz., 
standard, for towers involving no special strength re- 
quirement; heavy duty towers for angles and points 
of heavy down pulls, and at steam railroad crossings; 
switch towers, which are modified heavy duty towers 
fitted with special arms to accommodate air break 
switches for use in sectionalizing the line. Provision 
is made for dividing each circuit into six sections for 
the isolation and location of trouble. In order to 
provide transpositions in the relative positions of the 
wires, the heavy duty tower has been modified so as to 
permit of revolving the conductors of each circuit 
in such a manner as to make a third of a barrel at each 
of the twelve transposition points. 

The towers are made of galvanized steel and were 
supplied by the Pacific Coast Steel Company of San 
Francisco. The insulators used are of Westinghouse 
make, ten No. 601 units being used in a string on 
standard towers. Ten No. 631 units are used on heavy 
duty towers where dead-end connections are not made, 
while dead-end strings employ twelve No. 631 units. 

The conductors are of 397,500 circ.mil steel rein- 
forced aluminum for that portion of the line away from 
the Bay of San Francisco and were supplied by the 
Aluminum Company of America. For the portion of 
the line around the bay, where heavy salt fog is experi- 
enced, hemp-cored stranded copper cable furnished by 
the Anaconda Copper Mining Company was used. This 
conductor is composed of thirty wires having a total 
cross-sectional area of 345,000 cire.mil. The external 
diimeter of the cable is 0.75 in. 
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This line goes almost directly east and west across 
the State of California and crosses some very rough 
country as well as some very level valley land. Spans 
of more than 2,000 ft. occur in the rough country, while 
in the valleys the spans average 950 ft. No very cold 
weather is experienced and the line has been strung 
so that with a temperature of 20 deg. F. and a wind 
producing a side pressure of 8 lb. per foot the stress 
in the conductors will not exceed 5,000 lb. This results 
in a tension of from 3,000 to 4,000 Ib. in the line at 
average temperatures. 

Communication between the power house and the re- 
ceiving point will be provided by carrier current over 
the transmission wires. Inside the power house a 
loud-speaking telephone equipment for use between the 
switchboard room and the generating units has been 
furnished by the Western Electric Company. 


DISPOSAL OF POWER 


The city of San Francisco does not at the present 
time have a distribution system of its own and Hetch 
Hetchy power is being distributed for the city under 
an agency agreement with one of the privately operated 
central stations. This arrangement is a temporary 
expedient for the disposal of the power and will con- 
tinue until such time as the people of San Francisco 
shall have decided what will ultimately be done with 
the output of the Hetch Hetchy hydro-electric plants. 

The writer wishes to give due credit to Nelson A. 
Eckart, principal assistant; Leslie W. Stocker, office 
engineer in charge of specifications; Paul J. Ost, chief 
electrical engineer, and R. P. McIntosh, chief designing 
engineer,. for their assistance in the engineering work 
on the Hetch Hetchy project, the second largest project 
of its kind in the country. 

or 


National Electrical Code for 1925 
Approved by A. E. S. C. 


HE 1925 edition of the National Electrical Code, 

which is shortly to be published by the National 
Board of Fire Underwriters, will announce on its cover 
and title pages its approval as an American Standard 
by the American Engineering Standards Committee. 
The biennial revision of this bible of the electrical 
wiring industry was performed by the National Fire 
Protection Association as the sponsor organization 
through a sectional committee having thirty-nine organ- 
izations represented in its membership, including 
several federal, state and municipal bodies in addition 
to the various technical, industrial and commercial 
associations concerned. 

Modern practice in the installation and use of electric 
wiring and apparatus within buildings for light, heat 
and power or for signaling, including radio, is in a 
large measure free of fire hazard to the premises and of 
the personal injury hazard to occupants. Improvement 
in the methods of accomplishing this safeguarding in 
the successive editions of the code has kept step with 
the improvements in the art of electricity. Therefore 
the code is said to have wider recognition and use by 
inspection authorities and others than any other set of 
technical regulations. 

In its compilation and in its revision it has drawn 
upon nation-wide sources of experience and practice. 
Thereby it is provided that while invention is 
encouraged and economy is fostered, a suitable fact of 
safety is retained. 
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Central Station Operations 8.9 per Cent The gross revenue during May totaled $110,900,000 
Over Last Year and the operating expenses $51,250,000. A detailed dis- 


cussion of the financial operations of the industry will 

HE amount of energy generated by the electric be found in the Financial and Corporate Section. 

light and power systems of the country totaled The consumption of energy for industrial power pur- 
4,808,333,000 kw.-hr. during May, or 8.9 per cent over poses continues well above that of last year. Compara- 
May of last year. This increase is considerably above tive consumption of central-station energy for power 
the increase reported for the first quarter of the year. purposes by years, however, is not at all indicative of 
5.9 per cent. The May output was 4 per cent below the general business conditions, for the reason that during 
estimated normal for that month, this normal being the twelve-month period a large number of new power 
based on the operations for the past five years. customers are added to the central station lines. 








TABLE I—GENERATION AND DISTRIBUTION OF CENTRAL-STATION ENERGY IN THE UNITED STATES 
(100 per Cent of the Industry) 





Distribution of Energy Generated 
















Total ey Energy U in Reergy Purchased 
Kw.-Hr. Generated Consumption by Energ Energ Energy Sold to Intracompany by Public Utili- 
Monthly Central-Station Consumed for Consumed for lectric Business Includ- | ties for Resale 
Month * Customers, Lighting, Power, Railways, ing Line Losses, Kw.-Hr. 
Kw.-Hr. Kw.-Hr. Kw.-Hr. Kw_-Hr. Kw.-Hr. 
1925 1924 Per 1925 1924 1925 1924 1925 1924 1925 1924 1925 1924 1925 1924 

Thou- Thou- | Cent! Thou- Thou- Thou- Thou- Thou- Thou- Thou- | Thou- | Thou- Thou- | Thou- 
sands sands | Inc.| sands sands sands sands sands sands sands sands sands san 





| eR | | LT | a | | tenes | ees | nee | <n 


4,963,857] 4,595,960\ 8.1 | 4,008,857] 3,707,960) 1,123,000) 1,075,000) 2,349,857) 2,108,960) 536,000) 524,000} 958,00 
4,778,036) 4,350,412/10.1 | 3,855,036] 3,510,412) 1,067,000) 1,022,000) 2,279,036) 2,005,412] 509,000} 483,0U0| 923,000 
4,808,333! 4,416,1501 8.9 | 3,880,633] 3,564,650| 1,077,000! 1,032,000) 2,263,633| 2,000,650| 540,000! 532,000! 927,700 





768,000] 704,000 
768,000] 682.500 








* Data on “energy uanet are those collected and published by the United States Geological Survey for all public utilities minus such data as are collected on 
energy generated by electric railway companies, reclamation service and manufacturing plants. The data are, therefore, for the electric light and power industry only. 








TABLE II—CENTRAL-STATION FINANCIAL OPERATIONS FOR THREE MONTHS IN THE UNITED STATES 
(100 per Cent of the Industry) 








Gross Revenue from Operating _ Maintenance Operating Ratio 
Gale of Busrgyt a | "Combined Steam 
Month Per ‘ Per Steam Plants Hydro Plants and Hydro Plants 
1925 1924 Cent 1925 1924 Cent sapsienaspalensitiaanns Sealants eulsienttaterteitiieahnaibbensnaidics emia amkina——— 
Thousands | Thousands | Increase | Thousands | Thousands | Increase 1925 1924 1925 1924 1925 1924 
March : ‘ 119,000 112,300 5.9 52,400 51,100 a7 43.0 46.0 30.0 28.0 39.0 42.0 
April. ey 117,000 108,400 7.8 52,200 48,300 7.8 44.0 49.2 29.0 29.0 40.5 46.8 
ey 7% 110,900 101,700 9.0 51,250 47,760 | 7.3 44.8 50.0 27.9 28.0 41.2 47.3 








+ Aggregate gross revenue from actual consumers, and sales to other public utilities for resale, involving a certain amount of duplication. 
t Do not feclate interest, taxes, depreciation or sinking fund. ~ 








TABLE III—OPERATIONS OF CENTRAL-STATION HYDRO AND FUEL POWER PLANTS IN THE UNITED STATES || 
(100 per Cent of the Industry) 













Energy Generated Fuel Consumption 













Hydro Plants Fuel Power Plants Coal Gas 
¢3 1925 1924 1925 1924 
Thou- Thou- Per Thou- Thou- Per 1925 1924 Per 
Month sands of | sands of | Cent | sands of | sands of | Cent Short Short Cent 1925 
Kw.-Hr. | Kw.-Hr. | Inc. | Kw.-Hr. | Kw.-Hr. | Ine. Tons Tons Inc. els 





March... . oq 2,009,222) 1,705,060) 17.4 | 2,954,635) 2,890,000) 2.4 | 2,754,265) 2,781,084|—1.0 —46.2 | 3,214,656) 3,099,40 
April.........| 1,988,628] 1,814,5 9.6 | 2,789,408) 2,525,813) 10.4 | 2,587,970) 2,479,826] 4.4 367,663) 2,747,341} 22.5 





ay.........1 1,989,6931 1,909,356, 4.3 | 2,819,640! 2,506,7841 12.4 | 2,577,236! 2,423,065) 6.3 


|| As collected by United States Geological Survey. The data are for the electric light and power industry only. 
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Power Factor in Practice 


Experience in the Pittsburgh District — Successful Results 
Obtained by Duquesne Light Company and West Penn 
Power Company—Details of Installations 


By L. W. W. MORROW 
Managing Editor of the ELECTRICAL WORLD 


ESTERN Pennsylvania has many large indus- 
Wea enterprises that are engaged in the produc- 

tion of coal, iron and steel, or in structural fabri- 
cation. Two of the chief electric utilities in this territory 
are the Duquesne Light Company, which supplies the 
Pittsburgh local territory, and the West Penn Power 
Company, which operates a large transmission system 
in the adjacent territory. 

Since each of these utilities has a power factor rate 
and the industries in their territory are typical of those 
which could use corrective machinery to advantage, 
some experiences and opinions on power factor correc- 
tion in this district should be of interest. 

The best introduction to the experiences of the 
Duquesne Light Company is found in the remarks of 
M. E. Skinner, commercial manager, who stated: “We 


er’s bill. The maximum discount amounted to about 8.8 
per cent of the power bill if the customer made correc- 
tion to unity power factor. 

“A clause based upon the continuous record of meters 
was chosen, because a very large percentage of our load 
is taken by large users where monthly bills run into 
large figures and where changing conditions render any 
method based upon periodic tests open to question. 
Meters are ratcheted for lagging power factor only, 
thus preventing abuse by carrying heavy leading power 
factor with light loads. 

“This clause is being put into effect gradually, be- 
cause it was felt desirable to find out by field experi- 
ences its full possibility for securing correction. After 
trials over a period of time we found the clause would 
secure power factor correction if applied to large power 
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A GOOD POWER FACTOR CHART OF A STEEL MILL 


believe power factor correction is good business for 
both ourselves and our customers and have gone into 
the subject quite extensively. We have instituted cor- 
rective measures at our own expense by locating syn- 
chronous condensers at appropriately located substa- 
tions and have a number of 3,750-kva. and 7,500-kva. 
units in operation. This plan has been followed since 
1916 and at present there are 45,000 corrective kva. of 
this character installed. About two years ago it was 
decided to institute a power factor clause in our whole- 
sale rate schedules which would be available to custom- 
¢rs on an optional basis. This clause provides a penalty 
In the bill if the power factor is below 75 per cent and 
a bonus between this value and unity. The power factor 
of 75 per cent was the average power factor of the 
power customers and it was thought the power revenue 
would not be affected, since it was estimated the penal- 
ties and the bonuses would equalize each other. In its 
Practical application this clause was instituted by in- 
‘talline reactive kva.-hr. and kw.-hr. meters, and then 
Wing the ratio of these readings to determine the 
amount of discount or penalty to apply to the custom- 


customers, as they could afford to invest in the necessary 
metering equipment and usually had an engineering 
staff competent to maintain the full operating value of 
the corrective installation. Many of our customers, 
without making any additional investments, tuned their 
existing machines to secure the benefit of the discounts 
on their power bills and a number bought corrective 
equipment to a degree warranted by the inducement 
afforded by the available discounts. Very few.cases 
were encountered in which the customer did not readily 
undertake to secure the bonus and no difficulty was 
found in instituting correction from engineering or 
public relations aspects. The customers selected for 
the first installations were all large consumers who 
could earn a bonus readily and we made no attempt 
to give penalties or bonuses to power customers gen- 
erally. As a result we have paid larger sums for 
bonuses than we have taken in from penalties. These 
numerous semi-experimental installations, however, have 
convinced us it is advisable and feasible to institute the 
complete clause generally and sufficient data are avail- 
able to show how this can be done as a part of our 
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normal business. As a result of the work done our 
system now has a better power factor (72.8 per cent in 
1922, 73.6 per cent in 1923, 74.7 per cent in 1924, with- 
out our own corrective equipment), and there have re- 
sulted other incidental good influences upon system 
operations. Correction undoubtedly has a bearing on 
the fact that during 1924 over 86 per cent of the energy 
generated was sold to customers. I do not think our 
method for securing correction can be instituted very 
successfully or economically for small power customers 
or for those with combined light and power loads. How- 
ever, it is very successful for large power users and we 
believe it can be applied generally to this type of 
customer. Later it may be advisable to raise the power 
factor value which will earn a bonus to more than 75 
per cent.” 

An interview with F. D. Mahoney, commercial man- 
ager of the West Penn Power Company, proved very 
interesting and serves to illustrate the fact that power 
factor correction is not hedged about by methods, but 
is a matter of business judgment and the application of 
one of many methods. Mr. Mahoney stated his experi- 
ence and opinions as follows: 

“Power factor correction has long been in successful 
operation on the West Penn system, and as a result of 
our experience with the methods used we have become 
convinced it is easy to institute and simple to operate. 
We know it is very beneficial to ourselves and to our cus- 
tomers, for it results in better and cheaper service to 
customers and makes it more economical and simple for 
the utility to supply quality service. 

“On this system at our own expense we have installed 
eight 5,000-kva. and two 2,000-kva. synchronous con- 
densers at convenient locations, and in addition a 30,000- 
kva. synchronous condenser for both corrective and 
regulatory purposes. These units in conjunction with 
the correction instituted by customers enable us to oper- 
ate at a power factor of about 89 per cent on a system 
covering a big industrial area and having a peak load of 
over 160,000 kw. 

“I doubt if one precise corrective method or rate 
clause can be used universally to secure correction, for 
even on our system we find many variable conditions 
existing. For example, voltage regulation may be so 
intimately associated with power factor correction that 
it cannot be treated separately. Our general plan, there- 
fore, is to secure correction wherever possible and to 
use a minimum of complexity in metering, billing and 
rate making. Our main object is to give good service at 
a reasonable profit and to have satisfied customers, and 
any corrective scheme must aid this plan. 
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TABLE II—TYPICAL CUSTOMERS’ RECORD 





No. 1. Columbia Steel Shafting Co., Rankin Plant 
Clara St., Rankin, Pa. 
Reactive meters installed May 21, 1924 


Ratio 
R-Kw.-Hr. Power Per Cent 
Date Demand Kw.-Hr. R-Kw.-Hr. Kw.-Hr. Factor Discount 


5-22 151 1,250 1,400 1.1200 60.6 —2.38 
6-21 123 22,800 35,300 1.5482 54.3 —6. 66 
7-23 133 22,050 17,800 0.8073 77.8 0.744 
8-21 123 17,700 10,400 0.5876 86.2 2.93 
9-22 165 30,800 11,300 0.3669 93.9 5.16 
10-22 151 28,250 12,900 0.4565 91.0 4.26 


No. 2. National Tube Co., Christy Park Works 
Penny St. & B. & O. R. R., McKeesport, Pa. 


Power Per Cent 
Date Demand Kw.-Hr. R-Kw.-Hr | Factor Discount 
2-29 BI > te he ge ae se ii 
3-31 1,822 276,500 366,000 60.3 —4.4 
4-28 2,044 610,000 748,000 63.2 —3.4 
31 1,911 640,500 888,000 58.5 —5.05 
6-30 1,933 493,000 586,000 64.4 —3.06 
7-31 1,822 492,500 368,000 80.1 1.35 
8-30 2,222 586,000 457,000 78.9 1.02 
9-30 2,000 551,000 343,000 78.6 0.94 
10-30 1,711 466,500 406,000 75.4 0.12 


No. 3. Pittsburgh Screw & Bolt Co. 
Preble Ave., N. 8., Pittsburgh, Pa. 











Power Per Cent 

Date Demand Kw.-Hr. R-Kw.-Hr. Factor Discount 
12-19 1,464 80,950 53,880 83.2 2.16 
1-18-24 1,469 200,700 130,680 83. 2.31 
2-18 1,541 260,450 170,160 83.8 2.32 
3-18 1,579 273,800 174,000 84.4 2.47 
4-17 1,563 251,450 146,280 86.4 3.00 
5-17 1,493 212,200 101,280 90.2 4.05 
6-19 1,440 194,500 71,100 93.9 5.16 
7-19 1,373 145,250 52,680 94.0 5.19 
8- 1,269 130,700 69,840 88.2 3.48 
9-19 1,523 209,250 88,320 92.1 4.60 
10-18 1,523 208,800 101,160 90.0 3.97 
11-19 1,579 195,200 36 90.7 4.19 

No. 4. Pittsburgh Seamless Tube Co. 
P. R.R. & 46th St., Morado, Pa. 

Power Per Cent 

Date Demand | Kw.-Hr. R-Kw.-Hr. Factor Discount 
1-24-24 2,300 768,500 555,000 81.1 1.60 
2-25 2,300 508,500 184,000 94.0 5.20 
3-13 ae 280,000 93,000 94.9 5.50 
3-24 2,350 165,500 57,000 94.5 5.38 
4-24 2,400 510,500 172,000 94.8 5.45 
5-24 2,400 624,500 222,000 94.2 5.26 
6-24 2,300 542,000 201,000 93.8 5.11 
7-24 2,125 561,000 206,000 93.9 5.15 
8-24 2,200 690,500 271,000 93.1 4.89 
9-24 2,300 566,000 195,000 94.5 5.37 
10-24 2,450 530,500 209,000 93.0 4.88 
11-24 2,325 470,500 166,000 94.3 5.29 


| 








“On this system there are many mines which use 
synchronous motor-generator sets, and also there are a 
great many installations of synchronous motors for 
driving pumps and fans. We give an inducement to 
customers to use synchronous motors wherever prac- 
ticable. In this connection the motor manufacturers 
should strive to replace the existing design of low 
power factor induction motors with equally good high 
power factor motors. The Wagner Electric Company, 








TABLE I—MONTHLY TABULATION OF THE RESULTS OF POWER FACTOR CORRECTION FOR SE 


-— February —. —— March —~ —— April 





Customer Kw.-Hr. . F. KweHr. P. F. 
American Steel Foundries.............. 79,250 99.8 85,100 99.6 
CME TNONE CIO gs cck ieee everson 924,500 85.1 940,000 83.9 
Dilworth Porter Co... ........0ccsccee 184,000 95.3 169,600 95.5 
OED SA eer 42,600 70.9 66,300 84.9 
National Tube Co. No. 1.............. 454,000 100.0 503,000 100.0 
EN as cw Sa baa a wie ce 56,500 100.0 
Pgh. Sorew & Bolt Co................. 260,500 83.8 273,800 84.0 
Pgh. Seamless Tube Co 508,500 94.0 445,500 94.8 
Riter-Conley Co......... 333,200 99.3 330,600 96.5 
Superior Steel Corp....... 984,000 98.1 916,000 99.6 
Standard Gauge Steel Co............. 56,700 99.1 115,250 99.7 
Union Electric Steel Co................ 237,000 84.5 298,300 88.7 
Vanadium Corp. of A. No. 1........... 2,608,000 94.6 2,829,500 94.6 
Vanadium Corp. of A. No. 2........... 461,500 99.7 11,000 99.6 
Columpia Steel Shafting Co............ 30,350 75.1 81,600 75.1 
Es cad SGRGhOASE Shc ce. Coneksn de cabek  aventeke ited 
EE PU MIAEs 55 55 As Fan ocleas 4 -TheasVEs “sides an) bh eae es eee 
See SEE Goon 5n5 a kee aeaus daa>® 181,000 86.9 940,500 86.6 
Apaphae Pi Wek eelh cS Ei “ae Sea ve ae. doasae hs 92.7 


Total customers Dec. 31, 1924, 205,463. Total output 1924, 1,078,172,730. 






QUESN 


pril —. —— May——~. ——June—— —— July ——. aan 
Kw.-Hr. P. F. Kw.-Hr. P. F. Kw.-Hr. P. F. Kw.-Hr. P. F. Kw-Ht Stem 
95,950 99.2 100,350 99.5 96,750 99.7 101,350 99.8 9138 b 
870,000 83.8 643,000 83.2 258,000 77.2 187,000 79.8 4 
172,800 94.4 160,000 94.4 140,800 94.9 116,800 92.7 aa 
81,050 89.9 62,300 86.2 36,350 77.0 32,300 74.3 35 sa 
490, 100.0 470,000 100.0 420,000 100.0 722,000 100.0 376,00 
4650 100.0 88,750 100.0 7,800 100.0 74,100 100.0 114,98 
251,450 86.4 212,200 90.3 194,500 93.9 145,200 94.1 1300 
510,500 94.8 624,500 94.2 2,000 93.7 561,000 95 0 
331,200 97.1 258,600 95.4 262,800 97.2 23,800 97 re} 
752,000 100.0 596,000 99.9 80, 99.5 240,000 99.6 440 
109,700 99.2 79,750 99.9 81,650 99.1 67,050 98.9 6, 
239,150 87.9 239,150 90.5 225,650 90.2 254,650 88 2 500 
2,602,500 95.2 2,887,000 95.4 2,623,000 95.2 2,871,500 95 att 
1,500 99.7 8,000 99.8 496,500 99.8 00,500 99. 4 47750 
93,600 78.2 97,650 81.2 74,600 91.0 300 693 if 
650 88.5 142,000 92.8 84,700 97.0 7,100 88 6 $7500 
.500 60.3 610,000 a2 ,500 58.5 493,000 64.4 4 
486,000 85.4 476,500 85.6 327,000 85.9 ........ E vac eners 
donbantes RA oaeiss ees SIDR. liveasc cole. Garskdih 91 


These eighteen customers represent slightly less than 10 per cent of the output of the system. 
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WESNE LIGHT COMPANY CUSTOMERS 
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in my opinion, deserves great credit for bringing out a 
high power factor industrial motor. 

“Our rate for power customers provides for billing on 
a kilovolt-ampere demand basis and provides a bonus 
for a power factor of unity or better. The usual meter- 
ing installation consists of a kilowatt-hour meter, a 
kilowatt demand meter and a graphic power factor 
meter. The power factor meter is used only intermit- 
tently and is simply a convenient check on the data 
obtained when power contracts are first signed. With 
this system we have little trouble and it operates with 
the greatest simplicity. We are convinced power factor 
correction is good business for ourselves and for our 
customers and will continue to push it.” 

Actual data on the results of correction on the 
Duquesne Light system were made available by Joseph 
McKinley, the manager of power sales for that com- 
pany. He stated that it was difficult to measure im- 
provements quantitatively on such a large system, but 
that a general improvement was undoubtedly had in 
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month on our power bill. Correction has not disturbed 
our operations; on the contrary, Mr. Janessa says they 
have been improved.” 

An inspection of the works showed about 175 induc- 
tion motors in operation, all of the squirrel-cage type 
except two. In addition there was in operation a motor- 
generator set to supply direct current to the cranes, with 
the synchronous motor of this set rated 570 amp., 440 
volts, three phase, sixty cycles. A 1,500-kva., 900-r.p.m., 
440-volt synchronous condenser was also operated to 
improve regulation and to aid in power factor correc- 
tion. The demand on the plant was about 1,000 kw. and 
the power factor before correction was about 70 per 
cent. By using the motor-generator set and the syn- 
chronous condenser for correction the power factor was 
increased to about 90 per cent. 

A curve-drawing power factor meter was placed on 
the synchronous condenser and a practice was made of 
operating this unit with 30 per cent leading power 
factor. Voltage regulation requirements in the rolling 
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AN EXTREME VARIATION IN POWER FACTOR IN A STEEL PLANT USING AN 


service quality and system regulation, as will be seen by 
a study of Tables I and II. In nearly every case the 
customer attempted to obtain a greater discount on his 
power bill and a better operating power factor, after 
his attention was directed to these possibilities. 

Visits were made to several installations of the 
Duquesne Light Company and customers were inter- 
viewed and installations inspected. In no case was 
hostility to power factor correction encountered, and in 
many cases power factor correction was comparable to 
a crossword puzzle in the interest it aroused in the 
industrial executives and engineers. 

An interesting experience with correction was had by 
er the Witherow Steel 
Company. The super- 
intendent of the 


— November — 


P. F. Kw.-Hr. P. F. Kw.-Hr. P. F plant, P. L. Coyle, 

99.8 100,300 99.9 107,150 99.1 oe 

ci We ee See BE alana etene somes 
7 ; nothing abou 

90.2 59,800 93.2 54,850 94.9 & ee 

et Geer ee ee fat esteem eee 
0 49,600 100. > : : 

9211 208800 90.0 195,200 90:8 simply followed the 
4 ‘ \ . : *¥.e 

i Meee BS I Be Tctatives bat 

6,000 , re i 

992 ~92'900 99.4 80,750 97.6 sentatives, but so 

86.9 2 167-330 87-8 2.175.900 90.0 far as I can see cor- 
» > 47, ‘ . . 

99.3 "455,050 99.1 "470,700 97-5 rection is a good 
5 66,700 99. : : 

a3 dt Se Meet 13 ~ inte saenay te ensues 
1,000 78.6 : 

85.9 47x00 85.9 434300 ag. ~—Ss ttle money to secure 

.4 dgeeien We arenes 92.6 it, but are getting a 


discount of over a 
a hundred dollars a 








UNATTENDED SYNCHRONOUS CONDENSER 


mill and variations in load conditions often made it 
necessary to depart from this value, however. An 
extreme and rather interesting chart taken from the 
power factor meter is shown herewith. 

Correction at this point was adopted chiefly because 
the representative of the Duquesne Light Company told 
the plant superintendent that he possessed equipment 
in his plant which, if operated correctly, would red-c2 
his power bill. The engineer of the plant, A. Janessa, 
was very much interested in correction and reported 
that its institution made little if any more work for 
him, as only an occasional inspection was required of 
conditions at the motor-generator set, which usually 
operated at 50 per cent leading power factor, and at the 
synchronous condenser, which usually operated at 30 
per cent leading power factor. 

An installation of this character, however, would 
obtain better corrective results if an automatic means 
for controlling power factor conditions could be in- 
troduced. The heavy and intermittent loads and the 
changing production requirements affect power factor 
and regulation in such a way that correction is best if 
an automatic device is used to control machines, or if 
the corrective equipment is all located at one spot and 
an attendant is always present. 

A very intelligently engineered correction installation 
was found at the plant of the Pittsburgh Bolt & Screw 
Company. J. H. Reniers, the electrical engineer, when 
his company was notified that a power factor clause 
would be applied to it, made an engineering and eco- 
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nomic study of the plant and removed some group 
drive installations. These consisted of one 75-hp., two 
40-hp. and two 30-hp. motor installations, and sixty-five 
motors averaging about 3 hp. each were substituted for 
them. This move, in combination with some rearrange- 
ments of circuits, increased the plant power factor at 
the switchboard from about 60 per cent to about 75 
per cent. 

” Following these studies correction was instituted by 
locating two motor-generator sets at the extreme ends 
of load circuits. Since these sets supplied direct-current 
crane service, there was ample opportunity to use the 
synchronous motors of the sets for corrective purposes 
and the greatest advantages of the sets were obtained 
by securing voltage regulation, by reducing internal 
plant losses and by correcting power factor at the loads. 
As a result of correction this company has received an 
average discount of 44 per cent on power bills ranging 
from $4,000 to $4,500 per month for a period of ten 
months. Mr. Reniers state?: “After this plant operates 
at full capacity we should be able to get a discount of 
5 per cent on our power bills and at the same time re- 
duce the losses in our corrective equipment. Our total 
investment in corrective apparatus is about $18,000 and 
it is a simple matter to determine a balance between the 
cost of correction and the financial inducements offered 
for correction. We use two synchronous motor-gen- 
erator sets at the load ends of the lines and obtain a 
power factor at our switchboard of from 90 to 95 per 
cent. Also we get a voltage of 440 to 445 now at our 
machines, whereas heretofore this was about 438. This 
has meant better production; for example, on one 
machine the speed increased from 54 r.p.m. to 57 r.p.m. 
and this meant an increased production of 1,440 manu- 
factured units per eight-hour day. Thus the indirect 
benefits we have received from correcting power factor 
and improving voltage regulation in themselves offset 
our financial investment. Correction offers no operating 
difficulties and we are well satisfied with the results we 
have obtained.” 

This plant has a load of about 3,000 kw. in induction 
motors and through correction maintains a power factor 
of about 95 per cent. A typical set of readings on one 
of the motor-generator sets is given in Table IV as 
well as the total power used per month. 

Knowing the average cost of power per kilowatt-hour, 
the total set losses, the total power and the discounts 
on the power bills, it is a simple calculation to determine 
the degree to which correction can be carried profitably 
in the plant. Thus the use of meters on the corrective 
equipment gives data for accurate economic analyses. 

The Pittsburgh-Des Moines Steel Company desired to 
change its contracts for power and noted the optional 
clause giving discounts for power factor correction. 
Since the company had corrective equipment in the form 
of synchronous motor-generator sets available, Manager 
C. E. Wolfstyn decided it would be profitable to try 
correction. An added favorable feature was that the 
corrective equipment was located at one spot, where 
switchboard attendance was possible by the engineer in 
charge. 

This plant had a demand of about 425 kw. with about 
700 hp. in motors connected and was metered at 2,200 
volts. The normal power factor was 70 to 71 per cent. 
After reactive component meters were installed and 
corrective efforts made, the power factor was increased 
to 90.1 per cent and a discount of about 4 per cent was 
obtained on a power bill of about $1,500 per month. 
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TABLE III—AN ANALYSIS OF A CUSTOMER BASED ON RATES OF 
WEST PENN SYSTEM 





80 Per Cent Leading 


Power Power 

Factor Factor 

Motor cost (11,550 hp.) complete................. $330,000 $330,000 
Condenser cost (5, 000 co ea 7 emits eatin culo’ -Qomenmarens 30,000 
Total cost of equipment...................0005 $330,000 $360,000 
Fixed charges at 12 per cent................-000- 39,6 43,200 

Power Costs 
eine Uininin 3s se 8,500 8,500 
Average demand, ove. MOIR Es Bedocccsctesscscce See a eee 
Average demand, kw. (unity P. Mecha tKitiesks 6 CAbeenetods 6,491 
Gonmemption, ee. 2,789,270 2,859,002 
Credits for peatomer ona (10%), kw.-hr 278,927 285,902 
Credits for P. F. oqeneatee CED cha bbs > ax - 0 oR eemA Ose 142,951 
Net consumption, kw.-hr......-.............---. 2,510,343 2,430, 167 
Primary block (70 couse use of demand), kw.-hr . 554,820 454,370 
Secondary block AY 15 hours use of demand), kw.-hr . 911,490 746,465 
Tertiary block (115 hours use of demand), kw.-hr . . 911,490 746,465 
am. kw.-br....... pr tsnesecnesasteuasews nes, 952 a te es ahs) 
charge ES: s SA toads dak bh se ones 017. 407. 
Block flock denen Sy TRC AR A me $21,968.61 $19,126.14 
Pp . pod . 00. % mr. 17 
ompt payment t, Rees censee 

Net charge per — saya ; 88 “ee arom ren as aes $29,448.11 $25,755. $5 
Annual power charges........0....0.cccccccceecs $353,377.32 $309,066 60 
Annual fixed abd bids 4 vd ulna 4 shieioan Kale es $39,600.00 $43,200.00 
a ee ee ere $392,977.32 $352,266.60 
i vSewele vis $40,710.72 


Annual saving for P.F. correction................ 


This correction was obtained by merely tuning up exist- 
ing equipment and by watching field rheostats more 
closely. At first a 50-kw. synchronous motor set was 
used and this increased the power factor to 82.7 per 
cent; later another set was used to secure correction, 
which brought the power factor to 90.1 per cent. Cor- 
rection was instituted readily, with no additions to oper- 
a‘ing personnel, and the results have been very satis- 
factory to the management. 

The Dravo Contracting Company decided to earn a 
discount on its power bill because it was operating at 
from 60 to 65 per cent power factor and happened to 
need a new motor-driven compressor. By securing a 
compressor with a 450-hp. synchronous motor-generator 
and by using a crane set already available the engineers 
of the plant were able to obtain a power factor of about 
89 to 90 per cent and a discount on the power bill of 
about 4 per cent on an average bill of $2,300 per month. 
The crane set is located at the extreme end of the plant 
service and improves voltage regulation and the 450-hp. 
compressor is at the load center. As stated by R. V. 
Coolidge: “We became interested in correction because 
of the financial inducements offered us and installed 
meters and operated our equipment to secure the eco- 
nomic benefits of correction. This procedure has paid 
us in direct and indirect returns and has made us study 
our whole plant installation more closely. Operating 
complications are not encountered and we are well satis- 
fied. We did not have to invest in corrective equipment, 
but even so we would not hesitate to do so if we could 
amortize the cost in two or three years.” 

A very severe service condition was encountered in 
supplying the Pittsburgh Seamless Tube Company. The 
plant was at the end of a long line involving thirty-two 





TABLE IV—USE OF MOTOR -GENERATOR SET FOR CORRECTION 





Synchronous D.C. 

otor Generator 3 

Date Input Output M-G Set Total Plant Plant Load 
1924 Kw.-Hr. w.-Hr. Losses w.-Hr. P. F. 
Sept.... 14,100 5,713 8,387 270,000 92.1 
a 13,800 5,706 8,094 250,000 90.0 
Nov.. 9,400 4,082 5,318 206,000 90.7 
Dec.. 14,000 8,299 5,701 351,660 96.4 
Jan..... 15,500 7,084 8,416 313,500 96.8 
Feb..... 14,800 7,260 7,540 275,500 97.4 
March. ; 17,200 8,224 8,976 293,800 97.7 
April... 14,900 6,260 8,640 263,300 98.5 
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miles of 66-kv. circuit and eight miles of 22-kv. circuit. 
The inherent power factor of the installation of mill 
motors was only 35 to 45 per cent and voltage regulation 
requirements were very severe. A solution was found 
in the purchase and installation of a synchronous con- 
denser. This increased the power factor from about 
40 per cent to 93 per cent and through improved regula- 
ton and power factor correction enabled better service 
to be rendered this customer. 


CONCLUSIONS 


1. Power factor correction can be instituted success- 
fully in the steel, glass and coal industries by the appli- 
cation of some type of power factor clause that gives a 
financial inducement to customers. 

2. A growing utility can maintain power factor con- 
ditions successfully by correcting the larger power 
loads in sufficient degree to give a good system 
power factor. The cost of doing this.and the means 
employed depend upon the situation on individual prop- 
erties, but the final result is more or less equivalent to 
substation correction of power factor and voltage. 

3. Many factories possess equipment that é¢an be 
operated to secure power factor correction provided 
financial inducements are offered. Industrial users will 
not make investments in corrective equipment unless the 
money expended can be recouped in less than five years. 

4. Factories having heavy and intermittent loads are 
corrected best by having a switchboard attendant. An 
automatic power factor and voltage control device would 
be very useful for many applications of synchronous 
corrective equipment. 
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5. On large systems with widely separated and fluc- 
tuating heavy loads it becomes very difficult to separate 
power factor correction from voltage regulation and the 
effects of these two factors on industrial production. 
Any analysis of correction results on systems of this 
type should be studied with this fact in mind and the 
results should be weighed as to the possibilities of 
securing (a) better voltage regulation by other means 
and (b) substation correction for each load territory. 

6. The use of synchronous motors and synchronous 
condensers for corrective purposes can be secured on 
customer properties provided inducements are offered 
and the precise form of rate or method of instituting 
correction has little influence on the results. 





Developed Water Power of 
the World 


At the End of 1923 It Amounted to 29,000,000 Hp., 
According to the Estimate of the United 
States Geological Survey 


HE developed water power of the world in 1920 

was about 23,000,000 hp., according to an estimate 
made by the United States Department of the Interior 
in 1921 through the Geological Survey. At the end of 
1923, according to the best information available, it 
was about 29,000,000 hp., an increase of 26 per cent in 
about three years. The increase was about 1,500,000 
hp. in North America, 3,400,000 hp. in Europe and 
1,000,000 hp. in Asia. Europe as a whole has passed 





SUMMARY OF POTENTIAL AND DEVELOPED WATER POWER IN 1923 





North and Central America 
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Europe—Continued Africa—Continued 
Developed, Potential, Devel , Potential, Developed, Potential, 
Hp. Hp. | He Hp. Hp. Hp. 
Mexico. . 300,000 6,000,000} Albania................ 1 Southwest Af Unionof 
United States. 10,000,000 35,000,000 | italy... settee steel Eee” ........ 150,000 
BB Gi eis te s'e ess 40,000 1,000,000 | Switzerland............. 1,490,000 2,500,000 | BelgianCongoand Belgian 
Newfoundland...... 60,000 400,000 | Germany............... 1,100,000 000,000 mandate...........+. 250 90,000,000 
Canada..... 3,227,000 18, 250,000 | France................. 2,100,000 5,400,000 | French Congo........... 0 -.--e0-- 3>,000,000 
Costa Rica............. 15,000 1,000,000 | British Isles............ 250,000 50,000 | French manieke in Cam- 
Guatemala............. 4,000 1,500,000 Belgium................ "700 Small i Soa 13,000,000 
HOGG cs 0 ick es sein’ 3,000 1,000,000 | Denmark............... 1,500 9,000 | N and British man- 
Nicaragua.............. 400 800,000 | Netherlands............ 150 Small mT inCameroon...... 9... 9,000,000 
pevenete Pl << 1S’ane yee} MEET Ge oss bdeawan 1,000,000 4,000,000 ie ‘< oe 2,500 2,500,000 
nama. , MMOD alv.oais c< caaiee , i Tanganyika - 
West Indien... i5gse | RO eee TO, 10,000 30-000 date). erates. sees. 800 2,700,000 
——_—_— ——————————— | Beh Yen’ ion «vee cae ’ 5 
ai th aliaal | Approximate total..... 12,300,000 57,000,000 — East paien. . ae 900 oe ees 
ortuguese East Rte. lewveet ce 700, 
Approximate total..... 13, 7 000 66,000,000 Asia ease ES ee eee 4.008 08 
Bednar cee 12,000 _2'509,000 | Chinese Republic........ 1,650 20,000,000 | Beypte ns. 222202220111) “e00;000 
Brazil. 450,000 25,000,000 a? vee seen 197,00) rae Ivory Coast, Dahomey 
elle Gilet... s,s ayinaws 2,500,000 | Asia Minor. 500 90, and French mandate in 
Dutch Guiana. . ltl alli MN oe en eb. b0d | weet eer: 2,850,000 
Fre ach Gu Gulene.. ae 500,000 Afghanistan. Seeeeeeetee cane 3.000 500°000 Fone Geinen UGE eee 2 te 1a 
a ‘a See re 90,000 2,500,000 est 90°800 8,000,000 Cac cceg ec  seeat ot Heroes 
mbia. . ee 25,000 4,000,000 | Pipers... ss oy | Madagascar............ ,000, 
MnO s «sick. hae os 500 (1,000,000 | Frente Te mtatee ‘aad 4,00 eee 7 —————— ——_— 
euador... Secchi ht 200 2,000,000 | Siam and Malay tates. . here , 300 000 Approximate total... .. 14,000 190,000,000 
Os dice bel ideals 25,000 4 RRRREDL Semmens sre rec itereses g, 00 4 300 eee o ' 
Urag ae. ne epee 300, 000 Mec ccc erect eccecs ,6 000 % 0 J ceanica ai nanee 
CENTS aes +e vinedinig 12,500 3,000,000 | =, croximate total 2,000,000 69,000,000 | quae ng TT 45,000 2,500,000 
Philippine Islands.......  ........ 1,500,000 
Europe Africa as ee ne pte a Pass 2¥,000 2,000,000 
Appeceinall eid)... | nae: Se mali 5 one. ke 50,000 | Java............-..--.. 60,000 50,000 
Redes cx bs aig ees «3 1,416,000 8,000,000 | Moroceo.............660 0 eee nes 250,0u0 Bornes ineluding New an 
orway. 1,820,000 9,509,000 | Algeria................. 130 200,000 +. uinea and Fapua. . ** "F9.000 "700.000 
Sieben, esas bok oeades 220,000 CE IS ciciiictseapinccs) oc idhi dpa ; —— se eeeececeeecs "500 1,000,000 
a: sate aa 150,000 SE Ee cee eressnss Jems deees Small ae Pree eeccrccreres 25.000 "100,000 
renee nia. + iis wae aes oe eg Rae reanieees 82a andi =< a _ , . 
1a an 1 uania. . ,U ritis Pte tenes ah emec m 2 
Foland... d.. 85,000 ] 400,000 Italian Somali... % “igh ihe Small Approximate total... .. 220,000 17,000,000 
WON art ee Bk ig at , # ° Joast an ri 
Region of the Caucasus 5,000 5,000,000 mandate in Togo.... ........ 1,456,000 Recapitulation 
ungary , 3,000 SIAL MAME Tel Sidinxs 6 fbctua odds 4,000,000 | North America.......... 13,700,000 66,000,000 
Crech: oalovakia.. 155,000 SE | CE RM cic ptcecs ce wtiee 1,700,000 | South America.......... 675,000 54,000,000 
Jugoslavia. . 166,000 2,200,000 | Senegal................ 250,000 | Europe..... 12,300,000 ,000, 
ustria.. 439,000 ‘1,640,000 | Riode Oro........... bln SA SE Ms on ss cic ede 2,000,000 69,000,000. 
umania.. 30,000 _1,10v,000| Gambia................ ed EE a ok hanes 14,000 190,000,000 
Guearia... 8,00 1,200,000 | Portuguese Guinea...... ; Small | Oceanica............... 220, 17,000,000 
reece. 8,000 250,000 | Union of South Africa... . 5,000 1,600,000 S OO 
Turkey... Gelade | Ames « os ces <b bos cs 4.000 4,000,000; Approximate total. ... 29,000,000 453,000,000 
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the United States in the rate of development of water 
power, which has been forced on all the industrial 
countries except Great Britain by the high price of coal. 
The increase in the production of electricity by water 
power in the United States for the same three years 
was about 20 per cent. The development of water 
power in the United States, although it is now going 
forward more rapidly than ever before, shows a per- 
centage of increase less than that in other countries. 
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The estimate of the developed water power in the 
United States includes 9,087,000 hp. in plants of 100-hp. 
capacity or more, an estimate based on excellent data, 
and 900,000 hp. in plants of less than 100 hp. capacity, 
a very rough estimate based on the census of 1908. 

In the accompanying table the figures showing the 
potential power for the United States represent the 
power available 90 per cent of the time at 70 per cent 
efficiency. 





Dielectric Losses in Cables 


The Decreased Efficiency of High-Tension Transmission Cables 
Due to Dielectric Loss Discussed—Losses on Yearly Basis 
Evaluated—Experiments and Tests Employed 


By FRANK A. BROWNELL 
Street Department, Public Service Production Company, Newark, N. J. 


of curve de 


load in amperes 





Fig. 


FIG. 1—SHEATH TEMPERATURE OF HOT 
SPOT IN THE OLD CABLE 


loss in money due to energy dissipation in the 

dielectric and the decreased carrying capacity of 
transmission cables in service because of this loss. 
Dielectric loss is known as dielectric hysteresis. There 
is assumed to be some molecular action in the dielectric 
similar to that of iron in a transformer, although this 
has not been thoroughly proved. Some other theories 
have been advanced and cable authorities in general 
do not agree as to the exact cause of this loss. 

In the case of a perfect dielectric, the charging 
current would be a true capacity current exactly 90 
deg. in advance of the impressed electromotive force. 
The cosine of this angle is zero, so there would be 
no loss. However, cables do not have a perfect dielectric 
and consequently the charging current does not lead the 
voltage by 90 deg., but by some angle less than this, 
depending upon the quality of the insulation. The 
cosine of this angle is called the power factor of the 
dielectric, and the dielectric loss expressed in watts 
equals the product of the voltage, charging current and 
power factor. 


View. little information is available on the actual 


TEMPERATURE MEASUREMENTS 


In trying to determine the cause of the repeated 
failures on a 18,200-volt feeder (a No. 2/0, three- 


Fig.2 


FIG. 2—-SHEATH TEMPERATURE OF OLD 
CABLE WITH AND WITHOUT LOAD 


Fig.3 
FIG. 3—SHEATH TEMPERATURE WITH 
ARTIFICIAL COOLING 


conductor rosin oil base cable installed in 1914 and 
which will be referred to as Cable A), a close inspection 
was made of the cable where it passed through man- 
holes, and it was found that numerous places of high 
dielectric loss or so-called hot spots had developed. It 
later happened that failures occurred at two of these 
places. 

A maximum sheath temperature of 72 deg. C. was 
recorded at one of the hot spots. This is shown in Fig. 
1, together with the loading on the cable. Since the 
temperature at the conductor will be from 10 to 25 deg. 
higher than the sheath, there resulted a cable tempera- 
ture in excess of the A.I.E.E. recommendations. 

A few days later with a somewhat lighter load on the 
cable the sheath temperature was recorded over 4 
twenty-four-hour period. The load was then taken off, 
but potential left on, for another twenty-four hours; 
the temperature at the end of that time had dropped 
only 6 deg. C. from the maximum temperature of the 
cable recorded the previous day while operating with 
load. This temperature is shown in Fig. 2. Dielectric 
loss, being a function of the voltage, had accounted for 
a rise of 24.5 deg. C. over the base temperature and 
only a 6 deg. C. rise was due to I’R loss. 

It was apparent that the cable had not reached the 
stage where cumulative heating had started, so it was 


> \y . 
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decided to experiment in order to determine whether 
it was possible to cool these hot spots and lower the 
temperature to safe operating conditions, or at least to 
check the action of cumulative heating. 


METHOD OF COOLING 


Two 6-in. iron pipes were installed, one leading from 
the top and the other from the bottom of the manhole 
and terminating at the top of a brick wall of an indus- 
trial plant. A 12-in. 
office fan was then 
installed in the 
manhole in such a 
position that the 
full force of the 
draft would be on 
the hot spot. The 
cable was then 
taken out of service 
for twenty - four 
hours in order to 
cool to the base tem- 
perature. Fig. 3 
shows the cooling 
curve and the rise in -& 
temperature after 
the load was put 
back on the cable. 
It is interesting to 
note that due to the 
heat-storage capac- 
ity of the cable and 
the cooling effect of 
the fan, the maxi- 
mum _ sheath tem- 
perature attained 
was only 54.5 deg. 
C., whereas as 
shown on Fig. 1, 
with considerable 
less load and load 
factor, the maxi- 
mum temperature 
was 72 deg. C. 

On putting the cable back in service the maximum 
sheath temperature recorded during the peak heat cycle 
of the week was 60 deg. C. and finally with the change 
to cool weather the cable temperature dropped to nor- 
mal. It is believed that the section of cable was saved 
by this method, as it was only a question of time when 
cumulative heating would have taken place, resulting 
in failure of the cable. This actually happened with 
two other hot spots that were under observation. 





























40 60 80 100 
Ternperature, Deg. C. 


FIG. 4—DIELECTRIC POWER LOSS OF 
OLD AND NEW CABLES 


RESULTS OF DIELECTRIC LOSS TESTS 


Another hot spot in the same cable at a different 
manhole was under observation. When it was thought 
that cumulative heating had started to take place, a 
section 400 ft. long was replaced before any failure 
occurred. This section was desired for test samples. 
Upon drawing the cable out of the duct it was found 
that the defective spot extended over a distance of 
about 50 ft. 

A representative sample 13 ft. long was taken from 
the other end of this 400-ft. section and sent to the 
electrical testing laboratories for test. This section 
showed no signs of heating and was apparently normal. 
The results of this test under an operating potential 
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of 13,200 volts is shown in the first part of Table I. 
A comparison was then made with present-day cables 
impregnated with mineral oil. A test, also made at the 
electrical testing laboratories on a new three-conductor 
cable, is given in the lower part of Table I. 

The comparative cost of Cable A with present-day 
cables, based on a generating charge of $0.0075 per 
kw.-hr. and operating temperature of 60 deg. C., can 
be determined as follows: At this temperature the 
dielectric loss of Cable A is 1.82 watts per foot and for 
the new cable 0.10 watt, a difference of 1.72 watts, 
or 1.72 kw. per 1,000 ft. The cost of this loss per year 
at an energy rate of $0.0075 per kw. is $113 per 1,000 
ft. more than for the new cable. 

The cost of the new cable, assuming a life of twenty 
years, may be determined as follows: Assume that the 
scrap value of Cable A will pay for the installation of 
the new cable and the purchase price of Cable A is $0.70 
per foot and for the new cable $1.37. Take interest on 
investment as 6 per cent per annum and depreciation 
as 5 per cent, or a total of 11 per cent. Then: 

Cost of new cable per 1,000 ft. = $1,370. Operating 
cost per year (11 per cent of $1,370) — $150.70. Total 
cost of Cable A per year, including additional losses, 
= 1,000 ft. « $0.70 * 11 per cent + $113 additional 
losses = $190.00 per 1,000 ft. per year. 

The increase in cost of Cable A over the new cable 
installed is then $39.30 per. 1,000 ft. per year. The cost 
of the entire circuit loss per year will equal 27,000 ft. 
< $0.113, or $3,100, more than that of a new cable. 


DECREASED CARRYING CAPACITY 


The following formula for carrying capacity, using 
actual dielectric loss, is given by William A. Del Mar. 
This is based on the assumption that the entire dielec- 
tric loss occurs at the surface of the conductors: 


i\1/T 
I = 116 > ( — w) 
Where J] = amperes. 

T = permissible temperature’ rise degrees 
Centigrade. 

r = electrical resistance in ohms per 1,000 ft. 
of each conductor. 

R = heat resistance from conductor to air in 
degrees Centigrade rise per watt lost 
in each inch of conductor. The value of 


R for No. 2/0 conductor with fe in. 


32 
insulation is given as 187. 
W = dielectric loss per inch of cable for each 
phase at the ultimate temperature. 
This is one-thirty-sixth of the dielectric 
loss in watts per foot of cable. 


tr 1 /85—40 465 
1=:1104) aaa70 ( 187 - ae) 


= 118 amp. carrying capacity of Cable A. 
New Cable: 


oa 85—40 02 
i 1104) saa 187 te) 
= 171 amp. carrying capacity of new cable. 
Cable at Hot Spot: 





Cable A: 


1 
‘> 1104] aut ( 187 ~ 36 
= 87 amp. carrying capacity of the cable at a hot spot. 


85 — 40 a 
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This is based on a test that was made of a short sec- 
tion of cable cut from one of the hot spots, which 
showed a loss of 6.5 watts per foot at 85 deg. C. 


COMPARISON WITH A.I.E.E. RULE 


The formula can be written in the form 


me) 


T’ = T — WR 
T, = base temperature 


The A.I.E.E. rule states that T’ = 85 —T,—E 

But T = 85 — T, 

Then 85 — T, — WR = 85 —T,—E 

Therefore WR = E 

In the case cited of the old cable WR = 24 and E = 
13.2 kv. 

For the new cable WR = 1.03 and EF = 13.2 


Where 








TABLE I—COMPARISON OF OLD AND NEW C 


Power Factor, 


Watts Loss 
Per Cent 


Temperature, 
ce. C. Per Ft. 


7X7 
Cable A, three-conductor, No. 2,0, a in. paper }-in. lead: 


2 

0 0.59 14.0 
$0 1.82 36.4 
80 4.10 52.0 
100 6.45 66.0 

New cable, three-conductor, 350,000 cire.mil —— in. paper ¢-in. lead: 

40 0.04 0.4 
60 0.06 1.0 
80 0.10 2.0 
100 0.21 3.3 








To satisfy the equation where WR = E and the rule 
will apply, it is apparent that the watts loss per foot 
is some value between these two extremes. 


36 E 
Then if We il W= > 


36 
. 36 & 13.2 
With 13,200-volt cable, W == ————. 


= 2.54 watts loss per foot of cable. 


From this it is obvious that the rule is not applicable 
to old cables with very high loss or to modern cables 
with low loss; also that dielectric loss is not a govern- 
ing factor in the operation of the modern cable, and 
to obtain the highest efficiency from them cables of 
recent design should be operated at a higher tempera- 
ture than 85 deg. C. 


CONCLUSIONS 


Neglecting the hot spots, it is apparent from this 
comparison that the old cable has only 69 per cent of 
the carrying capacity of a modern cable, and if this 
is further considered in the comparative cost, it would 
add materially to the saving in the installation of a 
new cable; also due to the superior thermal qualities 
of the dielectric in the present-day cables, the heat 
generated is dissipated at a higher rate and conse- 
quently will be able to carry higher peak loads for short 
periods. 

Another factor to be considered in these high dielec- 
tric loss cables is the high cost of upkeep and loss of 
service, and it seems that more attention should be 
given to them, and where it is found economic, they 
should be replaced. 
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Letters from Our Readers 





Dielectric Losses in Cables 


To the Editor of the ELECTRICAL WORLD: 

In. your issue of June 13, R. W. Atkinson points out 
in connection with some results given at the World 
Power Conference last year that the dielectric power 
factor of a cable when heated electrically may be very 
different from what it is when the length is heated by 
immersion in hot water. He states that for this test 
current rating is customary in Europe, and that as 
water heating is usual in America comparative test 
results may show American cables to disadvantage. 
I should like to place on record the fact that current 
heating is by no means universal in this country, sev- 
eral cable makers employing water heating as a result 
of appreciating the point raised by your correspondent. 
If he will turn to page 1287, Vol. 3 of the Proceedings 
of the World Power Conference he. will see that the 
writer raised the same question in the discussion. Until 
we have collected more exact data on the seat of dielec- 
tric losses, it is imperative that the whole dielectric 
should be at one known temperature during power 
factor tests. P. DUNSHEATH. 


Henley’s Research Laboratories, 
Gravesend, Kent, England. 


Isolation of Phases in Power Houses 


To the Editor of the ELECTRICAL WORLD: 

In your July 4 issue the article “American Power 
Stations” carried the subheading ‘Tendencies which 
improve the reliability of the power station, increase 
its cost, but do not appreciably affect the operating 
efficiency.” In this subheading I note that the isolated 
phase layout and the use of reactors and other protec- 
tive devices have been included and grouped. 

With regard to the isolated phase layout, the char- 
acter of this development is such that it should be 
credited with future economies which will be realized 
when the principle is extended to the cable system. 
The isolation of phases in power houses is but the first 
step toward the universal control of faults on power 
systems, and with the application to cable systems, 
reactors, protective gear and high-capacity breakers 
will be greatly reduced in number and the inherent 
economy of the whole system apparent in the electrical 
end of the generating station. Incidentally, there will 
be an improvement in the operating efficiency conse- 
quent upon the reduction in the number of reactors. 


B. G. JAMIESON, 


Commonwealth Edison Company, 
Engineer of Inside Plant 


Chicago, Ill. 





Water Power Utilization in Spain 


CCORDING to an industrial map of the province 

recently drawn up by the Barcelona Chamber ot 

Industry water power to the extent of 326,175 hp. is 
now being used in Catalonia. 

The major portion of this power, 268,813 hp., is used 
for hydro-electric purposes, 38,968 hp. in textile mills. 
7,657 hp. in cement, carbide and allied works, 5,196 hp 
in flour mills and 3,441 hp. in the paper and cognat: 
industries. 
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Central Station and Industrial Practice 





Distribution Practice in Australia 
By F. W. H. WHEADON 


Engineer and Manager Adelaide Electric Supply Company, Ltd., Adelaide, Australia 


ROM the ten main 33,000-volt 

transformer substations of the 
Adelaide Electric Supply Company 
primary distribution is effected at 
7,600 volts, three-phase, four-wire 
and connects altogether 325 single- 
phase and three-phase transformer 
stations, mostly of the pole-mounted 
type. 

At these pole-mounted transformer 
stations 4,000/400/200-volt single- 
phase transformers are used, con- 
necting the phase wire to neutral. 
The adoption of the intermediate 








es “4 
Metin’ 


POLE ERECTOR LIFTING 50-FT. POLES IN 
AUSTRALIA 


pressure of 7,600 volts was due 
partly to the fact that transformers 
to step down directly from 33,000 
volts to 440 volts in the smaller 
sizes, as required for these distribut- 
ing stations, are very costly, and 
partly that this pressure enables the 
company to utilize a large number of 
single-phase 4,000-volt transformers 
and concentric cable previously -used 
in connection with its single-phase 
system. 

As a temporary expedient, consid- 
erable use has been made of the open 
delta system of supplying three- 
phase, but it is intended to complete 
gradually the three-phase banks on 
account of the improved voltage 
regulation. Where three-phase trans- 
formers are installed, the connection 
of the star point to the neutral of 
the 7,600-volt line is omitted, to 


avoid burning out transformers, 
which may occur under fault condi- 
tions, owing to such banks with their 
neutrals connected endeavoring to 
maintain the balance of the different 
phases. 

A further advantage of operating 
these banks with the neutral discon- 
nected is that in case of a trans- 
former fuse blowing, the bank im- 
mediately becomes single-phase with 
7,600 volts across two 4,000-volt 
transformers in series. The com- 
bined effect of single-phasing with 
low voltage shuts down all the three- 
phase power load until the fuse is 
renewed. This is preferable to the 
bank continuing to operate in open 
delta, as it would do with the neutral 
connected, resulting possibly in the 
burning out of the two other trans- 
formers. It has, however, been 
found necessary to connect the neu- 
tral temporarily while installing 
transformers, as otherwise triple 
harmonic voltages appear on the sec- 
ondary side when making the neces- 
sary phasing-out tests before closing 
the delta. When the delta is closed, 
on completion of the tests the neutral 
connection, which is in the form of 
a fuse, is removed. 

No trouble has been experienced, 
other than the one just mentioned, 
from triple harmonic currents or 
voltages. Distribution transformer 
stations are protected on their 7,600- 
volt side by fuses of the tetra- 
chloride type. Such fuses are used 
for short-circuit protection only and 
are unaffected by overload on the 
transformers. A routine system of 
maximum load readings is relied 
upon to prevent overloading. Trials 
are also being made with various 
types of thermal indicators, inserted 
in the transformer oil. The tetra- 
chloride fuses are mounted upon the 
pole crossarm in boxes of the com- 
pany’s design, arranged so that the 
act of opening the door of the fuse 
box withdraws the fuse from the 
contacts. 

Lightning arresters of the auto- 
valve type with choke coils are being 
installed on distribution transformer 


stations. On the 440-volt side the 
three-phase banks are connected in 
delta, the middle point of one phase 
being earthed and connected to the 
middle wire of the three-wire system 
for the 200-volt lighting and single- 
phase load. The 400-volt single- 
phase motor load is balanced on the 
three phases wherever the three- 
phase lines are available. In resi- 
dential districts the lighting load 
may be greater than the power load, 
in which case a large transformer 
for the lighting load is coupled in 
open delta with a smaller one to sup- 





TYPICAL DISTRIBUTION TRANSFORMER 
STRUCTURE USED BY ADELAIDE 
COMPANY 


ply the limited requirements in three- 
phase power. 

In the power districts three trans- 
formers are generally used, one of 
them being larger than the others, 
to take care of the industrial light- 
ing that may be required simultane- 
ously with the motor load. In a few 
cases an extra transformer is pro- 
vided to deal with the industrial light- 
ing load. So far, only single-phase 
distribution transformers have been 
used, but three-phase units will prob- 
ably be used for all extensions where 
the load balances will allow. 

In connection with the change- 
over of the system from single-phase 
to three-phase distribution, one of 
the greatest difficulties was the erec- 
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tion of the additional conductors 
without undue interference with the 
industrial power load, which made 


the work of change-over slow and. 


tedious, much of it having to be done 
on Sundays. As the mains extended 
over 600 miles of streets, all single- 
phase, the remodeling of this to a 
complete three-phase network is ob- 
viously a matter of time. It is ex- 
pected, however, that many of the 
residential districts will always re- 
main on single-phase. In order to 
keep down the demand for three- 
phase, during this change - over 
period, to an amount which the main 
staff could deal with, a regulation 
was made limiting the supply of 
three-phase power to new installa- 
tions having more than 20 hp. con- 
nected load. Even with this limita- 
tion the demand has required the 
erection and connection of sixty-four 
three-phase transformer stations in 
nine months. When the three-phase 
distributing network has been ex- 
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tended, it is the intention to reduce 
the horsepower limitation for three- 
phase power. In the city of Ade- 
laide itself (having an area measur- 
ing about one and one-quarter miles 
to two and one-quarter miles), the 
supply was originally all direct cur- 
rent, but a study of the probable de- 
velopment of that system showed 
that it would be more economical to 
convert certain portions of this, 
mainly residential and shops, to the 
alternating-current system also. This 
change-over from direct current to 
alternating current has now been 
completed, consumers’ direct-current 
motors in these areas being taken 
over by the company, and replaced by 
alternating-current motors without 
charge to the consumer. The city 
alternating-current area is supplied 
from a 33,000/7,600-volt substation 
at Wilcox Street, and the direct- 
current area, being the central busi- 
ness area, from a rotary-converter 
station at East Terrace. 


eee 


Providence Considering Smoke Abatement 


HE Narragansett Electric Light- 

ing Company is giving serious 
consideration to the question of 
“smoke abatement” in connection 
with the modern addition being made 
to its South Street Station. Since 
this is an active problem of all cen- 
tral stations at this time, the follow- 
ing quotations from a report made to 
E. A. Barrows, president of the com- 
pany, by H. W. Ballou, of Jenks & 
Ballou, the company’s consulting en- 
gineers, are of especial interest to 
other engineers considering this 
question : 

“Cinders are herein defined as lumps 
of coke—that is, partly burned coal— 
of a diameter varying from as large 
as wv in. down to perhaps 0.05 in. 
Ash is finely divided particles of non- 
combustible parts of the coal, a large 
majority of which may have a diam- 
eter of from 0.001 in. to 0.0001 in. 
Even if combustion could be perfect, 
there would still be flue dust, because 
coal is not a pure fuel. Some of the 
non-combustible parts of the coal— 
that is, ‘ash’—will always pass up 
the chimney. 

“The flue dust from stokers consists 
largely of coarse cinders with very 
little ash, whereas that from pow- 
dered coal consists of fine ash and 
almost no cinders. Dr. Kreisinger, 
of the Combustion Engineering Cor- 
poration, estimates the ‘flue dust’ 
from such superpower plants as 


Beach Bottom, Springdale and Colfax 
as about 5 per cent of the weight of 
the coal. 

“Cinders, owing to their size, soon 
reach the ground. Between 75 per 
cent and 90 per cent of the total quan- 
tity of ‘cinders’ rising from a chim- 
ney are usually deposited within a 
mile of the power plant. Ash (espe- 
cially that from powdered coal), being 
of the fineness of volcanic dust, re- 
mains suspended for long periods, 
and is so widely dispersed that its 
deposition is practically untraceable. 








Portable Oil Filter for 
Substation Use 





N OIL filter press with its motor 

and other equipment has been con- 
veniently mounted on a_ steel wheel 
cart by the Pacific Gas & Eectric Com- 
pany for use around its large substa- 
tions. The accompanying illustration 
shows one of these portable outfits at 
Newark substation. The engineering 
department of the company is responsi- 
ble for its design. 
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“Dr. Kreisinger estimates that 90 
per cent of the dust from powdered 
coal is carried by the air more than 
five miles from the stack. While con- 
ducting a recent test of the powdered 
coal plant of the United Electric Rail- 
ways at Manchester Street (for 
the Combustion Engineering Corpo- 
ration) he has measured the percent- 
age of ash in the chimney gases and 
presented us with a jar of ash so 
caught, the average fineness of which 
is estimated by Dr. Kreisinger to be 
less than 0.0001 in., or finer than 
volcanic dust, such as remains in the 
air for months and has wide dis- 
persion. 

“The coarser parts of the ash from 
powdered coal are supposed to deposit 
themselves practically as follows: 
About 25 per cent in the ash pit of 
the furnace; about 15 per cent or 20 
per cent in the second pass of the 
boilers; about 15 per cent in the base 
of the economizer (or air preheater ), 
and about 40 per cent or 45 per cent 
passes out of the chimney. This ash 
is inert, containing practically no 
carbon—that is, less than 5 per 
cent—and imparts little or no color 
to gases issuing from the chimney. 

“The typical chemical analysis of 
‘dry’ coal, as used by the N. E. L. 
Company, as stated by Mr. Metcalf, is 
5.6 per cent ash; 40 per cent passing 
out of the chimney would be 2.2 per 
cent; 5 per cent unburned carbon 
would thus amount to 0.1 per cent of 
the weight of coal discharged upon 
the community in the form of carbon, 
of which 90 per cent will pass beyond 
a five-mile radius. The carbon re- 
mainder is thus one ten-thousandth 
part. 

“With stokers and cinder catchers, 
the carbon passing out of the chim- 
ney as cinders would be from 2 per 
cent to 5 per cent of weight of coal 
times 75 per cent unconsumed car- 
bon times 25 per cent passing the 
cinder catcher equals 0.3 per cent 
to 0.8 per cent. Thus the quantity 
of unconsumed carbon—that is, the 
nuisance-producing matter—in the 
cinders and ash from a stoker-fired 
plant with cinder catchers may be 
from three to eight times as great 
as from powdered coal. 

“*Smoke’ has been minimized from 
the great power plants of this coun- 
try by the combustion control in- 
dispensable to plant efficiency. Your 
new plant will have the latest and 
most effective devices of this sort. 

“Cinders and ash do not impart 
to chimney gases the color called 
‘smoke.’ 
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“Cinders and ash do distribute the 
nuisance-producing coke called un- 
consumed carbon. 

“The big power plants of New York 
City have thus far excelled in remov- 
ing such carbon from chimney gases. 

“The chimney gases from your new 
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plant are expected to throw abroad 
over the community much less carbon 
than is the case in New York, and 
attain a degree of excellence in this 
respect at least equal to any other 
present or projected plant in the 
United States.” 





Short-Circuit Calculating Board 


Description and Operation of Equipment Made for This Purpose 
by Southern California Edison Company 


By E. R. STAUFFACHER 


Protection Engineer, Southern California Edison Company, Los Angeles, Cal. 


HE application of oil circuit 

breakers in the generating plants 
and substations of a system such as 
that of the Southern California 
Edison Company demands that the 
current-interrupting duty of the oil 
circuit breaker at times of severe 
short circuits be definitely determined 
in advance. To aid in the solution 
of such problems a calculating table 
has been built and used for the past 
few years. This equipment is in 
the form of a cabinet in which suit- 
able resistance units and telephone 
jacks are mounted and connected in 
the same electrical relation as the 
220-kv, and the 60-kv. transmission 
systems. The front of the cabinet 
is a three-ply, 4-ft. x 3-ft. wooden 
panel, enameled in white, on which a 
diagram showing the power houses, 
substations, switching stations and 
transmission lines is painted. 

The reactance of each generator, 
transformer and synchronous con- 
denser was obtained from data fur- 
nished by manufacturers of this 
equipment and the reactance of the 
transmission lines was calculated 
from the physical characteristics of 
these lines. In designing the calcu- 
lating board these reactances were 
reduced to reactance values based on 
500,000 kva. When installed on the 
calculating board, these reactance 
values are represented by equivalent 
values of resistance. Each gen- 
erator, transformer, transmission 
line and synchronous condenser on 
the 220-kv., 150-kv. and 60-kv. sys- 
tems is, by this means, represented 
by the proper value of resistance 
that is connected to the adjacent re- 
sistance in the same electrical rela- 
tion as the actual equipment in use 
on the transmission system. The 
resistances corresponding to the 
generating equipment are connected 
between the network of resistances 
and the positive busbar, while the 
resistances corresponding to the re- 
maining equipment and transmission 


lines are connected between the net- 
work and the negative bus. Means 
are then provided to impress a po- 
tential of 100 volts, direct current, 
furnished by a 500-watt motor-gen- 
erator set, across the negative and 
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the positive busbars. At each loca- 
tion representing a station bus and 
in the middle of each transmission 
line suitable permanent taps are 
brought out from the network to the 
front of the board. Telephone jacks, 
designed to be normally closed, are 
provided in each position correspond- 
ing to each major oil circuit breaker 
on the system. 


OPERATION OF THE BOARD 


Convenient means are provided to 
impress a direct-current potential of 
100 volts across the network and to 
put a three-phase short circuit on 
the system at any point desired. 
This short circuit is accomplished by 
means of a flexible wire of negligible 
resistance permanently attached at 
one end to the negative bus. The 
other end is provided with a clip so 


CALCULATING BOARD SIMPLIFIES COMPUTATION OF SHORT-CIRCUIT CURRENTS 
ON LARGE NETWORKS 
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that the lead may be readily attached 
to any of the taps at a substation bus 
or on a transmission line and thus 
produce the short circuit. A tele- 
phone plug can then be inserted in 
any of the telephone jacks used to 
represent the oil circuit breakers on 
the actual transmission system and 
by this means the current flowing in 
this switch at the time of a short 
circuit can be determined. It is also 
possible to measure the total current 
in a short circuit on a bus and to 
determine in which direction the cur- 
rent is flowing under these condi- 
tions. 

In taking readings with the calcu- 
lating board it is only necessary to 
be careful to see that the voltage is 
correct before a current measure- 
ment is taken. The value of current 
indicated is multiplied by a constant 
of 500,000. This gives the in- 
stantaneous value of the short cir- 
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cuit in kilovolt-amperes. It is then 
necessary to apply the proper decre- 
ment corresponding to the system re- 
actance and relay time setting of the 
oil circuit breaker at this point on 
the transmission system. The kilo- 
volt-amperes obtained can then be re- 
duced to amperes at the voltage un- 
der consideration. 

While this calculating board does 
not permit the flexibility as regards 
changes in equipment and transmis- 
sion lines that the usual type embody- 
ing adjustable rheostats permits, yet 
the saving in cost and the greater 
simplicity are of considerable ad- 
vantage. As it is designed for the 
specific use of one system, the 
changes necessary as the system ex- 
pands will not be a big burden. 

The writer wishes to give credit to 
H. E. Barden and L. F. Hunt for the 
design and to F. Dengler for the con- 
struction of the board. 





Resistance of Copper at High Temperature 


By PAUL CLOKE 


Professor of Electrical Engineering, 
University of Arizona, Tucson, Ariz. 


GREAT deal of interest has 

lately been manifested in the 
resistance of metals at high tem- 
peratures. About a year ago the 
writer started an investigation to 
determine the resistance of copper at 
high temperature. Several samples 
of No. 36 copper wire were sent in 
by an Eastern manufacturer. The 
wire was wound on the outside of a 
silica tube closed at one end and 
open at the other. The ends of the 
small wire were fused to a very large 
copper wire, which served as lead-in 
wires from a Wheatstone bridge, 
which was used to determine the re- 
sistance. This silica tube was in- 
closed in a larger silica tube, which 
in turn was inclosed in a resistance 
type electric furnace. The tempera- 
ture was determined with a base- 
metal couple and a Northrup pyro- 
volter. Inert nitrogen was led 
through the outer silica tube so that 
the copper was in a non-oxidizing at- 
mosphere. 

Considerable trouble was experi- 
enced from oxidation, but this was 
entirely overcome by passing nitro- 
gen through a chemical purifier con- 
sisting of a tube of soda lime and 
potassium hydroxide to remove CO,, 
then a tube of pyrogallate to remove 
oxygen, a tube of pumice saturated 
with concentrated sulphuric acid and 
finally a tube of calcium chloride 
and phosphorus pentoxide to remove 





APPARATUS FOR COPPER RESISTANCE— 
TEMPERATURE RESEARCH 


water vapor. This was followed by a 
tube of copper filings and wire 
heated to a red heat. Thus every 
trace of any substance that might 
attack the copper sample was re- 
moved. 

The readings were checked by 
taking observations both ascending 
and descending. The possibility of 
the silica being conducting at high 
temperatures was also checked. The 
samples tested had a resistance at 
room temperature of from 1.5 ohms 
to 2 ohms and 6 ohms or 7 ohms at 
temperatures ranging from 600 deg. 
C. to 900 deg. C. 

From the data a table of values 
was made giving the resistance, the 
temperature Centigrade, the tempera- 
ture absolute, the logarithm of the 
resistance and the logarithm of the 
absolute temperature. 

These values were plotted in an 
endeavor to discover the law of the 
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RELATION BETWEEN TEMPERATURE AND 
RESISTANCE OF COPPER 
Several curves are given simply to show 
the general trend. Many curves were 
coincident due to the same initial resistance 
and temperature. 





variation. The logarithm of the re- 
sistance plotted against the logarithm 
of the absolute temperature gave a 
straight line. The fact that these 
plots give a straight line shows that 
the resistance varies as some ex- 
ponent of the absolute temperature. 
There is an abrupt change in the 
slope at about 600 deg. C. Using the 
S—A method on about 350 sets of 
observations, the average slope below 
600 deg. C. was 1.049, showing that 
R varies as T***. This gives a very 
simple relationship for computing 
the resistance up to 600 deg. C. of 
any sample of copper of commercial 
conductivity. The average slope 
above 600 deg. C. was 1.243, showing 
that R above 600 deg. C. varies as 
ee 

It is also to be noted that the ex- 
ponent 1.049 gives results in very 
close agreement with the formulas 
in common use for computation of re- 
sistance of copper at comparatively 
low temperatures. 

The author is indebted to Dr. T. 
Buehrer of the department of chem- 
istry for aid in the designing and 
constructing of the chemical purifier. 


SLOPES OF THE LOGARITHMIC CURVES IN 
TEMPERATURE-RESISTANCE ANALYSIS 
Con- 


Test Below 


Above 
600,Deg. C 


Number 600 Deg. C ductivity 
1 0.988 1.017 97.2 
2 1.130 
3 1.020 1.310 97.2 
4 1.060 1.405 97.4 
5 1.050 1.340 97.4 
6 1.123 1.290 97.7 
7 1.128 1.250 97.7 
8 1.043 {20 97.1 
9 1.046 1.226 97.5 

10 1,072 1.153 96.9 
it 1.092 1.267 96.9 
12 1.100 1.217 97.6 
13 0.957 1.118 97.6 
14 1.020 1.176 97.8 
15 0.943 1.159 97.6 
16 0.899 1.176 97.9 
17 1.044 1.320 97.0 
18 1.080 1.345 97.7 
19 1.130 1.159 97.3 
20 1.065 1.343 98.3 
21 1.067 1.385 96.9 
22 1.025 1.167 96.9 
23 1.065 1.278 98.3 
Aver. 1.049 1.243 97.45 
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PERFORMANCE OF CIRCUIT BREAKERS AS SHOWN BY OSCILLOGRAMS 


Fig. 1—Special high-speed breaker. 


Fig. 2—Action of commercial breaker on 23,200 r.m.s. amp. 


Fig. 3—Ordinary speed circuit breaker opening 3,000 amp. 
Fig. 4—High speed breaker opening 5,000 amp. 





Oil Circuit-Breaker 
Performance 


HEN discussing the paper on 

oil circuit breakers presented 
by E. C. Stone at the recent sum- 
mer convention of the A.I.E.E., 
J. B. McNeill of the Westinghouse 
Electric & Manufacturing Com- 
pany showed several oscillograms of 
breaker performance. Four of these 
oscillograms are shown above. 

The action of a special high-speed 
breaker opening up a root mean 
square current of 18,800 amp. is 
shown in Fig. 1. The total time of 
breaker operation, including the time 
of the relay, the tripping mechanism, 
the movement of the contacts and 
the magnetic blowout, was one-half 
cycle on a twenty-five cycle circuit, 
or 0.02 second. This oscillogram indi- 
cates the extreme speed of breaker 
operation that can be obtained by the 
application of the blowout principle. 

An oscillogram of an ordinary com- 
mercial breaker opening up 23,200 
r.m.s. amp. in the are is shown in 
Fig. 2. The total period of arcing 
is one-half cycle on a twenty-five cir- 
cuit. Thus, with an ordinary com- 
mercial breaker structure properly 
designed, the magnetic blowout prin- 
ciple can be used to obtain very fast 
time of are interruption. 

The action of an ordinary ‘speed 
circuit breaker when opening up ap- 
proximately 3,000 amp. on a 44,000- 
volt circuit is shown in Fig. 3. The 
time of arcing is eight cycles on a 
sixty-eycle circuit, or 0.13 second. 
This action is to be contrasted with 
that shown on Fig. 4, which shows 
the interruption of a similar circuit 


‘carrying approximately 5,000 amp. at 


44,000 volts by means of a breaker 
equipped with high-speed contacts. 
The total time of arcing in this lat- 
ter case is two and one-half cycles 
on sixty-cycle, or 0.04 second. This 
is less than one-third the time re- 
quired by ordinary speed breakers. 

The conclusion to be drawn is that 
considerable progress in the circuit- 
breaker art can be made by the 
utilization of well-known principles 
of design that are entirely commer- 
cial in their application. 





Towers for Carrying 
Searchlights 


EARCHLIGHT towers that rise 

and disappear are now part of 
the equipment of the seacoast service. 
They have been designed to carry 
60-in. searchlights. As these struc- 
tures are supported on a trunnion 
shaft, they can be quickly raised or 
lowered. When the tower is lowered, 
the whole structure may be concealed 


from view by adjacent trees or hil- 
locks. . Lowering the searchlight to 
the ground makes it an easy matter 
to store it properly or to make any 
repairs or adjustments. 

The towers that have been built 
range in height from 45 ft. to 100 ft., 
but the design is practically the same 
for all. At the top of the steel frame 
is provided a swinging platform. 
The searchlight is centrally placed 
on this. There is room for several 
men to work around the light. The 
light has an intensity of about four 
billion candlepower. The tower com- 
plete weighs about 4 tons. 

One man is able to operate any 
of the towers. In less than a minute 
he can raise or lower one of the 
smaller towers. Hand operation 
eliminates any danger of shocks in 
starting and stopping. The tower 
can be held securely at any angle. 
When the searchlight is not in use, 
it is inclosed in a small steel house. 
This house is mounted on wheels. 





DISAPPEARING SEARCHLIGHT TOWER USED FOR SEACOAST SERVICE 
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Commercial Activities and Public Relations 





Higher Intensity Lighting 
for Electric Sign 

HERE city ordinances’ or 

building restrictions prohibit 

the hanging of electric signs across 

sidewalks or on principal thorough- 
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HIGHER CANDLEPOWER LAMPS IN THIS 
SIGN OVERCOME DISADVANTAGE 
OF LOCATION 


fares this handicap can sometimes 
be overcome, where the location per- 
mits, by special design of the sign 
or increasing the size of the lamp 
used. Recent installation by the 
Commonwealth Edison Company of 
the sign shown serves as an illus- 
tration. The Nash Motor Car Com- 
pany in Chicago was anxious to 
announce its new Ajax car, but the 
salesroom was located on Michigan 
Avenue, where the use of flashing 
signs is prohibited, because they are 
believed to interfere with the visi- 
bility of the automatic traffic signals. 

To overcome this obstacle the sign 
bureau of the Commonwealth Edison 
Company undertook to produce a 
sign that would conform to the city 
regulations and at the same time 
be a valuable advertising medium for 
the user. It was decided to use 
higher candlepower lamps in the 
construction of the border than is 
ordinarily considered necessary, 


placing them in a depressed groove 
at the sides of the sign instead of 
the usual trough. With this ar- 
rangement two rows of 25-watt lamps 
give a more brilliant effect than four 
rows of 10-watt lamps. There are 
286 25-watt, amber-colored lamps in 


the border. Twenty-five 25-watt 
daylight lamps are used in the let- 
ters of the word “Ajax.” 

The sign has a total connected load 
of 8.5 kw. and is believed to be the 
equivalent of many older signs of 
five times the connected wattage. 





Modern Laundry Electrification 


Power-Driven, Interlocking, Remote Control of Motors—Annual 
Saving of $2,000 Compared With Private Plant Operation— 
Use of Exhaust Steam for Heating Water Impracticable 


By Forp BATES 


Assistant Sales Manager Nebraska Power Company, Omaha, Neb. 


HE Kimball Laundry, with a 

new and modern plant in Omaha 
Neb., has an electric installation of 
approximately 200 kw. in motors, 
lighting and electrically heated ap- 
pliances. The company had for- 
merly used a private plant, but de- 
cided on central-station service for 
its new building, because it would be 
more economical than the operation 
of a private steam plant. The mo- 
tors are, for the most part, of small 
rating, 4 hp. to 6 hp., with an oc- 
casional larger motor. The lighting 
installation is designed to give uni- 
form, general illumination, with 
added intensities in particular loca- 
tions; the electrically heated appli- 
ances consist principally of flatirons 
and small appliances for special pur- 
poses. Steam for heating the build- 
ing, water and machines is supplied 
from a 225-hp. vertical boiler operat- 
ing at 140 lb. steam pressure. 

All electric service for power, 
light, heating appliances and battery 
charging is supplied through one 
meter, at 220 volts, three phase, sixty 
cycles, by the Nebraska Power Com- 


pany. Views of the electrical equip- 
ment are shown in the accompanying 
cuts. 

The operations carried out in the 
laundry are chiefly material handling, 
washing, drying, ironing and finish- 
ing. Material handling is effected 
by means of gravity and power con- 
veyors; washing is done in machines 
of the cylinder, reversing type, and 
drying is carried out first in centrifu- 
gal extractors and later in power- 
ventilated tumbler driers. Ironing 
and finishing are done on cylinder 
machines, pressing machines and 
under electrically heated flatirons. 

The washing machine and ex- 
tractor motors start under load and 
the washing machine motors are re- 
versed at short intervals. For the 
operation of these motors small con- 
trol stations are located at each ma- 
chine, but the main control switches 
are located in a separate room and 
are arranged on a power-operated, 
remote-control, interlocking switch- 
board. Since the motors are started 
or reversed under full voltage, it is 
desirable so to interlock their start- 





REMOTE-CONTROL, INTERLOCKING SWITCHBOARD USED IN STARTING AND REVERSING 
MOTORS, WITH MAIN POWER AND LIGHTING SWITCHBOARD AT LEFT 
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WASHING MACHINES EQUIPPED WITH REVERSIBLE MOTORS 


ing or reversing periods as to pre- 
vent more than one motor starting at 
the same time. When using this in- 
terlocking control the fluctuations of 
current in the main service are but a 
fraction of what they would be 
were all the motors allowed to start 
independently. The accompanying 
chart, taken from an ammeter in 
the main service, shows the maxi- 
mum momentary change in current 
in the main service to be no greater 
than the starting current of a single 
motor. Without the interlocking 
control, it would be possible for as 
many as ten 3-hp. motors, and per- 


The hot water requirements of the 
modern laundry are severe in the 
extreme. The water must not only 
be hot, but it must be available in- 
stantly and in large quantities, since 
with twenty machines in operation it 
is possible for the demand for water 
at 140 deg. F. to reach 1,000 gal. per 
minute. Such demands for hot 
water cannot well be met by exhaust 
steam heating, so the problem of sup- 
plying sufficient quantities of hot 
water at the high rate demanded 
makes high-pressure steam the most 
economical method of heating and 
precludes the possibility of the eco- 


























CHART SHOWING 


AMPERES PER PHASE IN 


MAIN SERVICE 


DURING ONE MINUTE OF LAUNDRY OPERATION 


haps more, to start simultaneously, 
causing a current fluctuation of more 
than ten times the value shown in 
the charts. 

The use of this remote control 
board has removed from the work- 
rooms equipment that would catch 
dirt and be difficult to maintain in 
the presence of so much moisture. 


ANNUAL SAVING WITH PURCHASED 








POWER 

COME DG GE s Cocca e vnc 6b eee $3,000 
MG OE CO TS 85 bo oss eked 1,500 
Fixed charges (20% on $10,000).. 2,000 
er (0 sb ckte & Mais. 04 who s' $6,500 
ANGE DOWOE DEE 24 0 o cle bot cee’ 4,500 

Net annual saving with pur- 
ee ee ee $2,000 


_ Nore—The above figures include power 
for charging five electric delivery trucks. 








nomical production of power, because 
of the inability to use the exhaust 
steam for heating. 


NET ANNUAL SAVINGS OF $2,000 


The gross reduction in operating 
expenses of the Kimball Laundry, 
compared with steam plant opera- 
tion, amounts to $6,500 per year. 
The cost of purchased power is ap- 
proximately $4,500 per year. The 
net annual saving with purchased 
power is $2,000, as shown in the ac- 
companying tabulation. 

As a part of its delivery service, 
the Kimball Laundry uses five elec- 
tric trucks on its shorter routes. 
In addition to other advantages for 


ELECTRIC IRONING EQUIPMENT WHICH ADDS TO THE LOAD 


laundry service, the electric trucks 
are cleaner and require less valuable 
garage space than do the gasoline 
trucks. 





Range Load Developed 
Through Co-operation 


O-OPERATION between’ _—itthe 
central station and electrical con- 
tractors and dealers is strongly ad- 
vocated by D. C. Hess, manager of 
the municipal electric light and 
power plant at Richmond, Ind., who 
finds such co-operation especially 
valuable where, as in the case of 
Richmond, the central station does 
not sell merchandise. Mr. Hess is 
also an ardent believer in the value 
of the electric range load. He is 
likewise an advocate of central- 
station advertising and has sold the 
idea of advertising to his city coun- 
cil until it has this year approved 
an advertising appropriation of four 
times the amount it would vote two 
years ago. When tackling the local 
contractor-dealers Mr. Hess found 
little interest in either electric 
ranges or advertising. Since the 
co-operative plan has been put into 
effect one dealer has gone so far as 
to take an entire page in the local 
newspaper for electrical advertising. 
The plan of co-operation worked 
out in Richmond has been centered 
around the electric range, but might 
easily be extended to other mer- 
chandise. A few months ago an 
agreement was signed between the 
central station and five contractor- 
dealers whereby the facilities of the 
former’s office are to be used jointly 
by the dealers in the display of elec- 
trical merchandise. Each dealer is 
to carry only one model of a par- 
ticular manufacture, and if the pros- 
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pect wishes to see other models he 
can be taken to the central-station 
office and offered the widest possible 
selection. Space in the office is de- 
voted to the display of any mer- 
chandise that a dealer may wish to 
call to the attention of customers. 

In addition to the co-operative dis- 
play, there has been arranged a 
co-operative advertising campaign 
wherein the central-station pays one- 
fourth of the electric range adver- 
tising, the dealers jointly pay one- 
fourth and the range manufacturers 
pay one-half. The agreement pro- 
vides for three outside salesmen to 
be hired by the dealers and to be paid 
a commission of 15 per cent with a 
guarantee of $100 per month. The 
central station pays the salary of a 
range demonstrator and has provided 
space and equipment for a permanent 
display of a model kitchen and a 
model dining room. In the display 
rooms public demonstrations are 
conducted, supplemented by demon- 
strations in the homes of prospects 
and users of ranges. 

In the office of the central station 
is a map showing the location of 
every electric range. A study of this 
map shows that ranges tend to 
gather in natural groups around the 


initial installation of a neighborhood. . 


This occurrence suggests one reason 
for the fact that there has. been very 
little expense in serving the range 
load. Occasional increases in the 
size of transformer and some slight 
rearrangements have constituted all 
the expense incurred. In one loca- 
tion it was found that six ranges and 
6 kva. in lighting were being well 
served from one 10-kva. transformer. 
Range business has been served in 
one section of Richmond where the 
addition of more than seventy ranges 
did not affect the station peak, al- 
though the range customers amounted 
to a large percentage of the total cus- 
tomers served. Such a condition in- 
dicates a tremendous diversity for 
the electric range load. 





New Lighting Installation 
Advertised 


N IMPORTANT factor in the 
successful development of com- 
mercial lighting is the pride a mer- 
chant takes in the improved appear- 
ance of his store as a result of a 
new lighting installation. When the 
main floor of the Dayton Company’s 
department store, Minneapolis, Minn., 
was relighted along the lines speci- 
fied by the Northern States Power 
Company, the company did not fore- 
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| ACH bright street, cheery window, sunny 
} 
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home or factory and illuminated office or 
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in its contribution to human comfort and progress 





Light ranks below only food and water and air 


Compare the bight, mellow, shadow less light of 
\ Dayton’s new main floor with any less scientific i 
"| and less generous use of illumination and you i 
«vill realize that you litt your head, step more briskly 
nto the 








and feel more vigorous when you step j 
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vantage, too. It may make you want to come to 
| Dayton’s and to stay all day, we hope 
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|| 
‘ The new lighting shows our goods to better ad 
But it is one of those appointments of a store | 
that ts of real service to the community, in addition | 
| 
j to its commercial value, because of the cheer it 


spreads and the vitality it breeds 
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AN UNEXPECTED TRIBUTE TO THE VALUE 
OF BETTER LIGHTING 


see how much pride the owners of 
the new installation would take in 
the improved appearance of their 
store. It was, therefore, a pleasant 
surprise and a tribute to the com- 
pany’s sales department to have the 
customer unexpectedly and without 
solicitation publish the accompany- 
ing advertisement on “Light.” 





Consumption and Revenue 
from Domestic Appliances 


REQUENTLY the question arises 
as to how much energy consump- 
tion and gross annual revenue may 
be expected from the use of the prin- 
cipal household electrical appliances. 
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Energy consumption will, of course, 
vary with the habits of individual 
customers and revenue depends upon 
the rates in effect. However, a table 
showing the relative demand and 
consumption, together with the ap- 
proximate revenue, is often useful 
in making up estimates of the prob- 
able value of the different loads. 

Such a tabulation has been pre- 
pared by F. W. Herbert, director of 
the N. E. L. A. service department. 
The figures as given in ‘Table I are 
based on the composite experience of 
a number of central-station com- 
panies in all parts of the country 
and $0.084 has been assumed as the 
average lighting rate and $0.0325 
the average cooking rate. Table II 
shows the average wattage and earn- 
ings of electrical appliances based on 
a rate of ten cents per kilowatt-hour, 
which can easily be changed to agree 
with a higher or lower rate. 


TABLE II—AVERAGE WATTAGE AND EARN- 


INGS OF ELECTRIC APPLIANCES 
Based on Rate of 10c. per Kilowatt-Hour 
Average Farnings 
Appliance Wattage per Annum 
SEN ES SEE ET ae 525 $6.00 
NN Se hg Se area las vw Oe eee 450 3.50 
tee 2 nis’, a Gu gece sicd o.8 600 4.50 
Chafing dishes......... 600 1.50 
NS SESE ET Ee eT 450 3.50 
cs ginta a 40.6 da ee tees 450 2.00 
Water heaters (lamp socket)... 450 1.50 
Water heaters (over 650 watts) 2,500 50.00 
DE ONMIONB co vidieccnedive 440 3.00 
TES IO 450 6.00 
DINE MUMEIDS iso ecgc cessed 50 1.00 
Radiators (lamp socket)....... 600 5.50 
Radiators (1,000 watts)....... *1,000 9.00 
Radiators (2,000 watts)....... 2,000 12.00 
Radiators (3,000 watts)....... *3,000 15.00 
Vibrators and hair driers....... 50 1.00 
edad incensed abo 20 1.00 
Sewing machines............. 75 1,50 
Lamp socket motors.......... 100 1.00 
Vacuum cleaners............. 160 2.75 
Washing machines............ 175 2.50 
Portable lamps............... 50 6.00 
CR ark sim. adhigue ss balks 3% *5,500 55.00 
NS cc scares ew a Pgs cS 600 12.00 
WE baa vee ci ees ke eo 8 60 1.50 
Small stoves............ 500 2.00 
EEE Pe 100 3.u0 
Fireless cookers.............. 660 12.00 
NE MER oi v vss 800s. 0:0 0 850 25.00 
SE aera ere 3,000 15.00 
0 Se ert aorad 300 7.00 
Auto vedintord.... 006s ce ceces 150 1.50 
Soldering irons............ 200 8.00 
NINES. Gs gs Ko coos <3 600 2.50 
Domestic refrigerating machines *300 320.00 








*Based on average rate of 4 cents. 
The above list is based on estimates presented by 
commercial men of large central station companies. 








TABLE I—ANNUAL REVENUE AND DEMANDS OF VARIOUS ELECTRICAL APPLIANCES 





Annual Load 
Maxi- Equiva- Factor in 

mum Annual ‘Tent per Cent Annual 
Demand Kw.-Hr. Hours of Max. Revenue 

in Consump- Useof Demand Annual er Kw. 

Appliance Watts tion Demand per Cent Rate Revenue Connected 

Ss i nS aa 84s o0 300 20 66 0.75 $0.084 $1.68 $5.60 
OS EER Aare 500 34 68 0.78 .084 2.85 5.70 
NO Oana 500 37.5 75 0.85 .084 3.15 6.30 
ES. e565 i's <o 5,000 1,500 300 3.4 .0325 48.75 9.75 
ee ea ees, eee 575 67 116 1.3 . 084 5.62 9.79 
Percolator 400 42 105 2 .084 4.03 10.07 
Es 3 nda’ ao wad Oba ae 170 25 147 1.7 . 084 2.10 12.35 
TOE eee men 600 96 160 1.8 .084 8.06 13.43 
Nos via wan ki ca 40 31 775 8.8 .084 2.60 65.00 
Refrigeration............- 300 864 2,880 33.0 0325 28.08 93.60 





$0.084 is assumed to be the average lighting rate 
throughout the United States and $0.0325 the average 
cooking rate. The refrigerating machine, owing to its 
high load factor, is assumed to earn the same rate as 
the range. 

It is apparent from the above data that the domes- 


tic refrigerating machine produces more revenue per 
kilowatt of demand than any domestic appliance 
served by a lighting company, and should, therefore 
receive the favorable attention of the electrical 
industry and particularly the attention of the oen- 
tral stations. 


\ 
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Hydro-Electric Development and 
Steam Equipment 


The Oak Grove High-Head-Turbine 
Development of the Portland Electric 
Power Company.—Ety C. HUTCHIN- 
soN.—This illustrated paper describes 
a recently installed 35,000-hp. vertical 
Pelton turbine of the Francis type, 
operating under a head of 860 ft., and 
its controlling devices. In addition to 
giving numerous constructional details 
regarding various hydraulic elements 
of the plant, with reasons for their 
adoption, it briefly traces the history of 
high-head developments in the West 
and explains the relation of the new 
plant to the remainder of the system of 
which it is a member.—Mechanical En- 
gineering, June, 1925. 

Gas Turbines.—LIONEL S. Marks and 
M. DaNniLov.—An abstract of this 
paper may be found in the ELECTRICAL 
WorLD report of the New York meeting 
of the A.S.M.E., December 13, 1924, 
on page 1263.—Mechanical Engineer- 
ing, June, 1925. 


Asynchronous Generator Plant.—V. 
GENKIN.—A small manufacturing con- 
cern in France has three individual 
plants, located about 800 ft. apart 
along the same river. In each of these 
plants is located a water turbine of 
about 50 hp., and by means of a me- 
chanical steel rope transmission, in- 
stalled between pulley towers, these 
three plants have been interconnected 
to exchange power as needed. Recently 
this mechanical transmission system 
was replaced by electric transmission; 
but to simplify operation as much as 
possible, one synchronous generator 
was installed in one of the plants, while 
asynchronous machines are operated in 
the two other stations. Over a three- 
phase line, connecting these three es- 
tablishments, any desired power ex- 
change can be obtained with simplest 
means and without synchronization.— 
Revue Générale de l’Electricité, June 
27, 1925. 

High-Back-Pressure Turbines as Ap- 
plied to Existing Stations. — HANS 
DAHLSTRAND. — Stations containing 
10,000-kw. ‘units at pressures of 250 
to 160 Ib. may be improved from about 
18 to 30 per cent of present thermal 
unit efficiency by the application of 
high-back-pressure turbines for 700- 
deg. F. steam, exhausting into the 
present prime movers. A similar gain 
of 16 to 24 per cent may be possible 
where 30,000-kw. units are installed. 
Thermodynamic data are given by the 
author. Referring to temperature lim- 
tations, one of the charts shows the 
tensile strength of several metals at 
high temperatures, including one spe- 
‘ial alloy that holds a nearly constant 
value up to 1,100 deg. F.— Power, 
June 2, 1925. 

Standard Unit of Wood Refuse.— 
The adoption of a standard for wood 
refuse to be used for fuel is advocated 
and specifications for such a standard 
are proposed, namely, 200 cu.ft., weigh- 
ing 3,500 Ib., containing 40 per cent 


moisture and having an available heat 
per pound of wet fuel as shipped of 
4,760 B.t.u. The author mentions four 
correct methods of stating the heat 
values of wet fuel, as follows: (1) The 
inherent heat per pound of dry fuel; 
(2) the inherent heat per pound of 
wet fuel; (3) available heat per pound 
of wet fuel, and (4) available heat per 
pound of dry fuel. The suggested 
standard is based on a total heat per 
pound dry of 8,800 B.t.u., hence a total 
of 5,280 per pound wet at 40 per cent 
moisture and an available heat of 4,760 
B.t.u. A method for applying the sev- 
eral correction factors for evaluating 
a sample as received in terms of the 
standard is explained.—Power Plant 
Engineering, May 1, 1925. 


Generation, Control, Switching 
and Protection 


Testing Steam Engines by the Heat 
Balance Method.—EUGENE OcuRr.—The 
writer has developed a method whereby 
the water rate of an engine exhausting 
into a jet condenser may be determined 
from a single set of instantaneous 
readings on the incoming steam, the 
condenser intake and discharge and the 
load. The method is explained with 
the aid of an illustrative problem, cer- 
tain alignment charts which are em- 
ployed being published.—Power Plant 
Engineering, June 1, 1925. 

Automatic Network Relay—Joun S. 
PaRSONS.—The successful operation of 
a system of transformers in parallel 
on both primary and secondary sides, 
in conjunction with switches which will 
protect the transformers and at the 
same time keep them in circuit during 
all normal operating conditions, re- 
quires a relay that will disconnect on 
reversed current and reconnect when 
the conditions are again right. The 
present article describes the construc- 
tion, connections and functioning of 
such a relay. Characteristic curves 
show the voltage and current condi- 
tions, as to both magnitude and phase- 
angle, to which it will respond.—Elec- 
tric Journal, July, 1925. 


Transmission, Substations and 
Distribution 

Automatic Stations and Substations. 
—The entire issue is devoted to various 
aspects of automatic operation. De- 
scriptions are given of hydro-electric 
stations, railway, lighting and indus- 
trial substations, synchronous condens- 
ers and converters—all automatically 
operated—and supervisory systems. In 
addition there is a three-page bibliog- 
raphy of the subject for the years 
1921-1925.—General Electric Review, 
June, 1925. 


Two-Phase to Six-Phase Trans- 
former Connection of One Hundred per 
Cent Apparatus Economy.—A. Boya- 
JIAN.—An abstract of this paper may 
be found in the report of the Saratoga 
Springs convention of the A. I. E. E., 
in the ELECTRICAL WORLD, July 4, 1925, 
on page 19.—Journal of the A.J.E.E., 
June, 1925. 
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Flash-Over on Insulators.—E. MARX. 
—lIn this article the author reports the 
results of a great many tests made on 
commercial high - voltage insulators 
with various kinds of currents. In- 
vestigations were made with direct- 
current, 50-cycle alternating current, 
30,000-cycle current and impulse cur- 
rent. The flash-over voltage of a given 
porcelain insulator is decidedly differ- 
ent for these various currents. For 
impulse currents the flash-over lies 
higher, for high frequent voltages it is 
lower than for commercial frequency. 
For smooth surface supporting insu- 
lators, such as used for high-voltage 
indoor bus supports, the flash-over for 
high frequency is about one-third of the 
50-cycle value. The direct current flash- 
over is higher than the commercial fre- 
quency alternating current flash-over. 
Impulse flash and direct current flash 
depend somewhat on the polarity ap- 
plied. Rain decreases the alternating 
current and direct current flash-overs 
considerably, while it increases the high 
frequency valge. The cause of this 
may be the equalization of the surface 
charges by the rain water. The great 
variance on the electric strength of 
porcelains with different current char- 
acteristics makes it desirable to con- 
duct all fundamental investigations of 
these problems with all four of the 
above mentioned types of electric cur- 
rents. — Elektrotechnische Zeitschrift, 
June 11, 1925. 


Units, Measurements and 
Instruments 


150,000-Volt Cable Tests.—A. M. 
TAYLOR.—Tests on a cable made accord- 
ing to the author’s “hexaphase” or 
“compensated three-phase” system, to 
which reference has recently been made 
in the Digest, are reported.—Electri- 
cian (England), June 5, 1925. 

The Ballast Resistor in Practice.— 
H. A. JONES.—A type of resistance 
used extensively in industrial circuits 
to maintain a constant current, not- 
withstanding variations in applied volt- 
age, is known as a “ballast resistor” 
or “Nernst Ballast.” It consists of a 
pure iron wire in hydrogen. The 
author analyzes the behavior of this 
type of resistor and deduces certain 
mathematical conditions that must be 
fulfilled. Among the charts are the 
resistance curves of several metals for 
temperatures up to 1,400 deg. absolute 
and curves showing the exponents of 
the absolute temperature with which 
the resistances increase as the tem- 
perature rises. Experimentally ob- 
served volt-ampere curves are also 
given. It is shown both theoretically 
and experimentally that certain com- 
binations of metal and hydrogen pres- 
sure will not at any temperature act 
as a ballast resistance—General Elec- 
tric Review, May, 1925. 


Wave-Form Analysis on Rectified 
Circuits.—L. B. W. JoLLey.—Equations 
are deduced for the form of various 
waves on the assumption of ideal recti- 
fication. The cases treated are single- 
phase, two-phase and polyphase in gen- 
eral. A table for cases up to eighteen 


phases gives root mean square value, 
mean value, form factor, amplitude of 
nth harmonic, area under one loop and 
several ratios connecting these quanti- 
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ties. A special case is that of the wave 
from a vibrating reed or neon tube, 
where the voltage rises to a certain 
magnitude before current flows and 
the current is cut off before it has 
fallen to zero—Journal of I. E. E. 
(England), June, 1925. 


Motors and Control 


Motor Performance on Combined 
Secondary Networks.—A. P. FUGILL.— 
With a combined low-voltage second- 
ary network both single-phase lighting 
and three-phase power load are sup- 
plied from the same mains. The light- 
ing load is connected from line to neu- 
tral; the voltage ratio between light- 
ing and motor loads is therefore 1 to 


V3. It follows that either the lighting 
voltage must be raised above the cus- 
tomary 115 or the motor voltage re- 
duced below the usual 220. Assuming 
successively 125, 120, and 115 volts for 
the lighting, the performance of stand- 
ard 220-volt motors at the correspond- 
ing voltages is investigated. The re- 
sults are shown in the form of the 
usual characteristic curves, suitably 
modified for voltages 5 and 10 per cent 
below normal.—Electric Journal, July, 
1925. 

The Pulling into Step of a Syn- 
chronous Induction Motor.—In an 
earlier issue of the Digest reference 
was made to a paper under this title 
in the February, 1925, Journal of the 
I. E. E. by H. Cotton. A criticism by 
L. H. A. Carr, with the author’s reply, 
is now published.—Journal of I. E. E. 
(England), June, 1925. 


Self-Excited Synchronous Motors.— 
J. K. Kostxko.—In this paper an out- 
line of the general theory of se'f-ex- 
cited synchronous motors is given. The 
study is made on the basis of the cur- 
rent locus, the treatment being mathe- 
matical in form. A bibliography is 
appended. — Journal of A. I. E. E., 
June, 1925. 


Heat Applications and Material 
Handling 


Electricity in Mines.—E. Ivor Davin. 
—As fifty pages are devoted to this 
paper and its discussion only a very 
brief indication can be given of the 
material presented, which includes a 
considerable quantity of data based on 
experience in British coal mining. The 
general problem of power production is 
first taken up and attention is called to 
the essential differences between a col- 
liery power plant and a normal power 
plant. Among these is the lower grade 
of fuel used; another is the question of 
the economical utilization of coke-oven 
gas. In the latter connection the use 
of gas-fired boilers is stated to be the 
best commercial proposition in most 
cases, as is indicated in the accompany- 
ing table, in which costs are expressed 
as percentages of the cost per electrical 
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unit in the coal-fired station. Under 
the head of power consumption, slip- 
ring induction motors are advocated 
for pumping, at any rate above 150 
hp., and synchronous motors for driv- 
ing the ventilating fans. As the latter 
are usually started under load a high 
synchronizing torque is needed and 
cylindrical-type rotors are used. In 
gassy seams there is a demand for 
compressed air as a working medium. 
The compressors then constitute the 
largest element of the load. Starting 
curves are given, showing that slightly 
more than full-load current is taken at 
the start and when changing over to 
full voltage if a modern salient-pole 
synchronous motor is used for this 
purpose. Its high efficiency and the 
improvement it makes possible in the 
total power factor recommend it. Com- 
parative figures for this type of com- 
pressor and a large steam-turbine com- 
pressor under specified conditions are 
also given, and show 11.2 per cent less 
steam consumption for the latter. For 
the hoists the relative advantages of 
alternating-current and Ward-Leonard 
control are discussed. Finally, results 
are given of the progressive conversion 
of several mines from steam to electric 
drive, also the effect of supplying com- 
pressed-air power from a central sta- 
tion similarly to electric power.—Jour- 
nal of the I. E. E. (England), June, 
1925. 


Telegraphy, Telephony, Radio 
and Signals 


Stereo-Accoustic Sound Reproduc- 
tion. — E. MryEer.— Tests which date 
back to 1912 established the fact that 
telephonic reception of orchestras, large 
choruses and theatrical productions 
becomes much more lifelike when trans- 
mitted by two microphones over two 
lines to a left ear and a right ear 
receiver. Such an arrangement is a 
complete analogon to plastical vision 
with the aid of a stereoscope, where 
the mission depth in a photograph is in- 
troduced optically by bi-ocular vision. 
The article goes into considerable de- 
tail of the theory of this problem. The 
same principle can be applied to great 
advantage in submarine noise detec- 
tors. Tests are being made at present 
to adapt this valuable principle to 
radio broadcasting.—Elektrotechnische 
Zeitschrift, May 28, 1925. 

Echo Suppressors for Long Tele- 
phone Circuits—A. B. CLARK and R. 
C. MATHES.—This paper was presented 
at the spring convention of the 
A. I. E. E. at St. Louis, Mo. An ab- 
stract will be found in the ELEcTRICAL 
Wor .p, April 25, 1925.—Journal of the 
A. I. E. E., June, 1925. 

Filter Condensers.—R. E. MARBURY. 
—Some of the problems involved in the 
design of high-voltage direct-current 
condensers are pointed out. Such con- 
densers are used in filter circuits to 
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Expressed as percentage of coal-fired boiler.......... 
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obtain smooth unidirectional high volt- 
age from tube rectifiers for oscillators 
in radio transmission; in addition they 
find application with the Cottrell pre- 
cipitation process, insulation testing, 
surge-producing devices for test pur- 
poses, percussive welding, etc.—Electric 
Journal, July, 1925. 


Traction 


Catenary Construction and Power 
Distribution on the Illinois Central.— 
Attention is called to certain features 
in the Chicago terminal area that are 
new in American railway electrifica- 
tion. Among these is the use of large 
mercury vapor rectifiers, two of 1,500 
kw. and two of 3,000-kw. rating, which 
are apparently to be operated in 
parallel with the eleven 3,000-kw. con- 
verters, all of this equipment being 
housed in seven substations. Such use 
of large rectifiers has a precedent in 
European practice, but is new in this 
country. The catenary system, de- 
scribed in detail, also embodies novel 
features, one of them being a double 
contact wire. The two members are 
hung from an auxiliary messenger 
cable by staggered clips; the purpose 
of the arrangement is to eliminate 
“hardness” of contact as far as possi- 
ble.—Electric Traction, May, 1925. 


Norfolk & Western Completes Train 
Control—D. W. RicHarps.— The re- 
cently installed three-speed continuous 
inductive train control system on the 
108-mile single-track division of the 
N. & W. between Hagerstown, Md., and 
Shenandoah, Va., is described. Rea- 
sons leading to the choice of a partic- 
ular system are given, and its func- 
tioning is explained with the aid of 
circuit diagrams and views.—Railway 
Age, May 30, 1925. 


Miscellaneous 


The EXectrification of the Irish Free 
State—A plan has been proposed by 
the Siemens-Schuckert Company, of 
which the substance is given in a rather 
long abstract that involves the control 
of the River Shannon and the initial in- 
stallation of two 30,000-hp. turbines and 
one of 15,000 hp., with a later full de- 
velopment by the addition of three 
30,000-hp. units. A 110,000-volt double- 
circuit busbar 180 km. long is to ex- 
tend through the middle of the country 
to Dublin, with a branch 93 km. long to 
Cork. In the partial development pro- 
vision is made for about 1,885 km. of 
35-kv. network and a 10-kv. network of 
nearly equal length. The total esti- 
mated cost of the partial development, 
including an allowance of 15 per cent 
for interest during construction, is 
somewhat under $25,000,000, and of 
the full development somewhat under 
$35,000,000. The salient features are 
set forth with the aid of maps, profiles, 
and diagrams of protective schemes for 
the very extensive electrical system. 
The criticisms directed against the plan 
receive considerable attention. It 1s 
questioned whether the proposed method 
is the most economical way to provide 
the country with adequate power; ob- 
jection is also raised to the plan of 
having a population of 3,100,000 in 4 
region 270 miles by 160 miles depend- 
ant on a single station.—Engineering 
(England), May 29, June 5, 12, 1925. 
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News of the Industry 


Expansion in Wisconsin 


Utilities Plan New Stations and Trans- 
mission Lines—1,200 Lb. Steam 
Pressure May Be Used 


ONSTRUCTION' programs have 

been announced by two of Wis- 
consin’s largest utility companies 
which include the construction of two 
large steam stations and two long 
transmission lines. 

The Milwaukee Electric Railway & 
Light’ Company, which is controlled by 
the North American Company, is plan- 
ning the construction of a generating 
station near Green Bay at a cost of 
$2,000,000 which would use pulverized 
fuel combustion equipment and a steam 
pressure of 1,200 lb. Experimental 
ejuipment using this pressure is now 
being installed in the new Weymouth 
station of the Edison Illuminating 
Company of Boston. The company will 
also add two. additional generating 
units to its Lakeside station and will 
connect the Lakeside station, the new 
Green Bay station, and the hydro-elec- 
tric plants of the Peninsula Power 
Company near Iron Mountain, Mich- 
igan, by a 250-mile, 132,000-volt, steel- 
tower transmission line. The Wisconsin 
Gas & Electric Company, another sub- 
sidiary of the North American Com- 
pany, will share in the construction and 
use of the new transmission line. 

G. B. Way, vice-president and gen- 
eral manager of the Milwaukee Electric 
Railway & Light Company said in re- 
gard to the program: “This program will 
mean that we can market in Milwaukee 
and the Fox River Valley the surplus 
energy of a dozen or more hydro-elec- 
tric plants when the northern rivers run 
high and deliver low cost steam elec- 
tric power to the northern district when 
its rivers run low. This will be a per- 
manent saving of water power now 
wasted and of coal now burned for all 
of eastern Wisconsin. 

“The new steam plant of Green Bay 
will be modeled after the high pressure 
generating additions now being de- 
signed for installation in the Lakeside 
plant—meaning that powdered fuel will 
be used. This type of plant can only 
be efficiently constructed in connection 
with another large plant or system hav- 
ing a minimum continuous steam load 
not interrupted by water power fluctua- 
tions and about equal in size to the full 
load capacity of the high pressure 
station.” 


BYLLESBY PLANS CONSTRUCTION 


H. M. Byllesby & Company, who re- 
cently purchased the properties of the 
Wisconsin Public Service Corporation 
in Wisconsin and Michigan, announce 
that they will carry out the. original 
improvement and expansion plans 
which were in progress at the time the 
deal was closed. These plans were to 
include the erection of a large steam- 
generating plant and. the building of,a 
central office and administration -build- 
mg in Green Bay. i 


It is reported, however, that the 
Byllesby company plans to build a sta- 
tion of 200,000 kw. capacity instead 
of one of 100,000 kw. as originally 
planned. The location of Green Bay 
on Lake Michigan is unusually favor- 
able for cheap transportation of coal 
over the Great Lakes, and in conse- 
quence the proposed steam station 
would be able to generate power effi- 
ciently enough to work with the hydro- 
electric plants in supplying the system. 

It is also said that a survey is to be 
made with a view to constructing a 
tranmission line across the north cen- 
tral part of Wisconsin to connect with 


the Northern States Power Company, 
which is also owned by the Byllesby 
company. Such a line would cut 
through the territory of the Wiscon- 
sin Valley Electric Company in soime 
places, but it is apparently believed 
that satisfactory. arrangements to regu- 
late this situation could be made be- 
tween the two companies and that the 
development made possible along the 
line and other advantages of inter- 
connection would justify the project. 

The new station and administration 
building in Green Bay will probably 
involve an initial cost of close to $2,- 
500,000. 


a 


Moceasin Plant Again in Service 


Faulty Handling of Valve Causes Water Hammer Which Ruptured 
Penstocks — Repairs Made and Two Units in Operation 
July 31, Additional Two Units in Service August 12 


EPORTS from the Moccasin power 

house indicate that two of the 
20,000-kva. units would on July 31 be 
supplying power to the Pacific Gas & 
Electric Company, under the contract 
made with the city, and it is hoped that 
the other two similar units will be 
ready by August 12. 

Repairs to the penstocks leading to 
the first two units were completed on 
July 23 and water was turned into 
them for a test. A small leak developed 
in one of the lines near the surge 
chamber, however, and the water was 
again cleared out. Final repairs were 
completed on July 28 and after a three- 
day drying-out period it was expected 
to put the two machines in operation. 
The total damage is placed by the city 
engineer’s office at $25,000. 


CAUSE OF FAILURE 


During the interval of several 
weeks following the accident at the 
Moccasin power house of the city of 
San Francisco (see ELECTRICAL WoRLD 
of July 11), which ruptured two pen- 
stocks and split a third, a representa- 
tive of the ELECTRICAL Wor.pD has been 
able to gather sufficient information to 
determine with some degree of accuracy 
what actually happened and the cause 
of the water hammer which did the 
damage. The plant was in the final 
stages of construction and two of the 
four 20,000-kva. units were running in 
the process of preparing the plant to 
go on the line. A third unit which had 
been shut down temporarily to inspect 
a bearing was being prepared for 
starting. 

The man who was sent. to open a 
36-in. hydraulically-operated gate valve 
at the power house end of the pen- 
stock failed to open the by-pass _ be- 
fore operating the main: valve. It 
seems that. the hydraulic gate valve 
had not been properly timed. and the 
result was. that it opened-in a matter 
of. seconds, instead of some five minutes, 


as it should. With the sudden opening 
of this valve, water under a static head 
of 1,316 ft. rushed into the 50-ft. sec- 
tion of empty pipe between the gate 
valve and the water-wheel nozzle and 
set up water hammer. To a man in 
the power house near the machine being 
started the first indication of trouble 
was a sudden rush of water through 
this empty section of pipe. - This was 
immediately followed by a series of 
terrific sledge-hammer blows’ which 
shook the whole power house. 

The pointer on a recording pressure 
gage swung off the scale with. each 
successive blow. The normal pressure 
under this head is about 500 Ib. per 
square inch, and the scale of the. in- 
strument was 850 lb. At the same 
time the hand on an indicating. pres- 
sure gage was observed to swing back- 
ward and forward against. the stop 
pins. This instrument had a full scale 
reading of 1,250 lb., indicating that the 
pressure rise was well over 100 per 
cent normal after making liberal al- 
lowance for the overswing of the 
needle. A few of the hammer blows 
served to cause a rupture about 1,000 
ft. up the penstock line to the machine 
being started in a section of 66-in. lap- 
welded steel pipe. 

After the initial rush of water into 
the empty pipe the succeeding exces- 
sive pressure rises were caused by. the 
pressure wave traveling up the pen- 
stock to the surge chamber and being 
reflected back by the high inertia of 
the column of water in the surge cham- 
ber. This continued. until. the first 
break relieved the excessive pressure. 
Some twenty or thirty minutes later a 
second line to one of the other units, 
which had been so weakened by the 
water hammer as to be on the point. 
of breaking, ruptured from the normal 
surges in the penstock resulting from. 
the shutting down of the unit on. this 
line. This break occurred at about. the. 
same distance from the power house. 








232 


as the first, in a section of 66-in. pipe 
also, which was in no way connected 
with the first penstock that broke, ex- 
cept through a short section of pipe 
leading from the surge chamber. The 
third break was a 6-in. split of little 
importance in one of the other pen- 
stocks. 

At this plant two 104-in. riveted steel 
pipes lead out of the surge chamber, 
branching after a short distance into 
two 98-in. riveted steel pipes, making 
four penstocks, one for each of the four 
units in the plant. A little further 
down the slope the diameter reduces to 
66 in. and the pipe changes to lap- 
welded steel. A short distance from 
the power house the diameter is re- 
duced to 54 in., and just outside of the 
power house each of these 54-in. pipes 
branches into two 86-in. pipes, which 
lead to the double overhung water 
wheels. In each of these 36-in. pipes 
there is located a hydraulically op- 
erated gate valve. It was the opening 
of one of these valves that started the 
trouble. 

An unnecessary amount of damage 
was done to the power house by water 
rushing down the hillside because the 
control lines to the butterfly valves at 
the upper end of the penstocks had not 
been connected up. The valves had 
been arranged for temporary operation 
with an air drill, but unfortunately be- 
fore they could be closed it was neces- 
sary to start up the camp air com- 
pressor and send a man to the top of 
the penstocks to perform the opera- 
tion. This took one hour and twenty 
minutes and before the valve in the 
penstock which first broke was closed 
a large quantity of water had rushed 
down the hillside, carrying dirt, trees 
and other débris. A section of railroad 
and a section of the tram line along 
the penstock were washed out in ad- 
dition to filling the switch yard and 
power house basement with mud, water 
and trash. 

The generators extend several feet 
below the power house floor and the 
lower portion of the windings as well 
as the field rheostats, oil pumps and 
other auxiliary equipment were com- 
pletely submerged. In order to get 
the water out of the power house as 
quickly as possible small holes were 
dynamited in the lower portion of the 
tailrace wall. 


Norfolk & Western to 
Continue Electrification 


If its lease of the Virginian Railway 
is approved by the Interstate Commerce 
Commission the Norfolk & Western 
Railway Company will pool its and the 
Virginian’s electrical operations, thereby 
probably suspending for the time being 
completion of the projected electrifica- 
tion of the Virginian eastward to tide- 
water to concentrate upon its own elec- 
trification work to the west. There have 
been rumors that if the lease was ap- 
proved the Virginian’s uncompleted 
electrification would not be carried out, 
but it is said now that plans are being 
worked out for a much larger project 
which would eventually take in both 
roads. 

It is reported that the plans, provided 
aproval of the lease is forthcoming, 
will enable the Norfolk & Western to 
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continue its work of electrification over 
heavy grades westward from points in 
West Virginia to Williamson, near the 
Kentucky border in West Virginia. 
The 60-mile line from Bluefield to Iager 
has already been electrified and is in 
operation. The Norfolk & Western 
desires to extend the electric route from 
Iager to Williamson, and foundations 
for the electrification of this part of 
the railroad are expected to be com- 
pleted this year. 

The Virginian’s electrification work 
was started two years ago and involves 
a total expenditure of $18,000,000. The 
initial part of the project, extending 
from Mullens to Princeton, W. Va., has 
practically been completed. Construc- 
tion work on the route from Princeton 
to Roanoke had well advanced prior to 
the announcement of the leasing of the 
Virginian by the Norfolk & Western, 
but reports say a suspension of this 
work is contemplated and already some 
workers have been laid off. This is the 
stretch presumably being held up by 
the Norfolk & Western pending the 
Interstate Commerce Commission’s ap- 
proval of the lease. 

Qe 


California Commission 


Upheld by Court 


Sustaining the contention of the 
California Railroad Commission in 
the action brought against it by the 
Southern Sierras Power Company, 
Judge Paul McCormick of the Federal 
District Court for the Southern District 
of California on July 16 granted the 
motion of the commission’s attorneys 
to dismiss the suit brought against it 
by the power company. The suit which 
questioned the matter of the commis- 
sion’s jurisdiction and operation repre- 
sented the most important attack upon 
the Railroad Commission made during 
the last few years. 

The company, which operates in the 
eastern and southeastern portions of 
the state, asked the federal court to 
annul two- orders of the Railroad Com- 
mission, one of which fixed rates to be 
charged for electric service upon its 
system, the other denied an application 
for temporary rate increases. The 
court was asked to enjoin the Railroad 
Commission from enforcing the collec- 
tion of the present schedule of rates 
upon this system and also to enjoin the 
Railroad Commission and all other per- 
sons from interfering in any way with 
the collection of a proposed new sched- 
ule of rates 10 per cent higher than the 
existing rates, save in certain territory 
in and around San Bernardino, where 
this company operates in competition 
with the Souther: California Edison 
Company. 

The Railroad Commission, through 
its attorneys, moved that this complaint 
be dismissed upon the ground, among 
other things, that the federal court did 
not possess jurisdiction to grant the 
relief asked in this complaint, and upon 
the further ground that the plaintiff 
should exhaust its remedies under the 
state law before going to the federal 
court. The commission also took the 
position that since the utility had itself 
voluntarily reduced a large number of 
the rates fixed in the commission’s 
order, this company could not properly 
attack these rates in the federal court. 
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Japan Said to Lead World in 
Wired Homes 


Burnett Walker, vice-president of the 
Guaranty Company of New York, on 
his return from an extended trip, in- 
cluding Japan, where he spent several 
weeks investigating the electrical in- 
dustry and negotiating for financing in 
America, commented on the extensive 
use of electricity in Japan and particu- 
larly on the large proportion of homes 
which are wired. He said in part: 

“The visitor to Japan is struck 
immediately by the extensive use of 
electricity. There is today probably a 
larger proportion of houses lighted by 
electricity in Japan than in any other 
country in the world, not even except- 
ing the United States, and virtually all 
large manufacturing establishments use 
electrically driven machinery. 

“The total capital invested in 1923 in 
the Japanese electric enterprises, in- 
cluding privately owned electric rail- 
ways, which frequently do a substantial 
power and light business, was substan- 
tially in excess of a billion dollars. 

“That electricity is so generally used 
in Japan is the result in part of eco- 
nomic circumstances, most of the coun- 
try being richer in water power than in 
coal or other fuel, although the Japa- 
nese people are adapting Western meth- 
ods at an astounding rate. 

“The electric power and light busi- 
ness as a public utility is almost as 
old in Japan as in any other country, 
having had its inception in 1887. 

“It is interesting in Japan to find 
how many of the managerial staff and 
engineers have had training in Ameri- 
can universities and in our big elec- 
trical companies. A large part of their 
machinery also has been purchased in 
this country.” 





Customers’ Dividend”’ 
Declared at Hartford 


Owing to abnormally low expenses 
enjoyed during the past year, the 
directors of the Hartford (Conn.) Elec- 
tric Light Company voted on Tuesday 
of this week to give every customer 
a 50 per cent discount on his October, 
1925, bill, and covering the September 
to October service rendered. In an- 
nouncing this unusual step, the direc- 
tors pointed out that the above low 
expenses have been in part due to the 
absence of any expensive or major 
items of repairs and in part to the 
lowest coal price in recent years. The 
result has been earnings approximately 
5 per cent more than required for in- 
terest, dividends and a moderate sur- 
plus for the year. The aggregate 
amount of the saving estimated to cus- 
tomers is $240,000. About 50,000 cus- 
tomers are now on the company’s books. 
The announcement was made far 
enough in advance of the September 
period to encourage the experimental 
use of household appliances. To 4 
representative of the ELECTRICAL WORLD 
President Samuel Ferguson stated that 
the possible temporary character of the 
favorable conditions resulting in low 
operating costs made it wiser to declare 
the 50 per cent reduction for one month 
than to make a permanent cut of 5 
per cent in the rates. All classes of 
customers will benefit by the reduction. 








AuGuST 1, 1925 


Iowa Utilities Consolidating 


Four Large Mergers of Power Com- 
panies This Year—Eight Munic- 
ipal Plants May Be Sold 


HERE have been four mergers of 

electric light and power utilities in 
Iowa in recent months which have 
caused widespread changes in the con- 
trol of Iowa central stations. 

The earliest of these mergers was 
the acquisition by the United Light & 
Power Company of Davenport of the 
Continental Gas & Electric Corporation, 
which operated the Iowa Service Com- 
pany and Lee Electric Company in the 
southwestern part of the state. This 
was followed by the formation of the 
Iowa Railway & Light Corporation of 
Cedar Rapids, which will operate prop- 
erties valued at about $35,000,000 in 
various parts of Iowa. 

The United Gas Improvement Com- 
pany of Philadelphia, which owns the 
Sioux City Gas & Electric Company, 
formed the Central Iowa Power & Light 
Company about six months ago and in 
June acquired the Iowa Light, Heat & 
Power Company. This gives the United 
Gas Improvement holdings in Iowa 
valued at about $75,000,000 and extend- 
ing from Sioux City east across the 
state to within a short distance of the 
Mississippi River. The Central States 
Power & Light Corporation, recently 
formed, owns, among other properties 
in the Middle West, the Northeastern 
Iowa Power Company, operating sev- 
eral small utilities in northeastern 
Iowa. 


Cities May SELL MUNICIPAL PLANTS 


Eight Iowa towns which have munici- 
pal plants are considering the sale of 
their plants to privately owned util- 
ities, and in most of them special elec- 
tions will be held on the question jn 
August. Whiting, Moville, Schlesing, 
Soldier, Scarville, Ricketts and Seymour 
are the towns which have _ received 
offers for their stations and distributing 
systems. It is expected that most of 
them will be served from transmission 
lines if they decide to sell. 





Committee to Standardize 
Water Power Rating 


A joint technical committee is now 
being organized to bring about national 
uniformity in the methods of rating the 
water power of rivers, according to an 
announcement by the American Engi- 
neering Standards Committee. 

At the instance of the Geological 
Survey the committee made an investi- 
gation, and found that many different 
groups were interested in bringing 
about national uniformity in the rating 
of rivers, including light and power 
companies, financial groups interested 
in power development, consulting engi- 
neers and federal authorities, such as 
the Federal Power Commission, Geo- 
logical Survey and Reclamation Service. 
This investigation was carried out by 
& special investigating committee under 
the chairmanship of Charles A. Mead, 
and a questionnaire was sent to all 
Interested technical and_ industrial 
groups. 

The announcement calls attention to 
the fact that at the present time a given 
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water-power development may be rated 
at 10,000, 20,000 or 40,000 hp. by differ- 
ent engineers, according to the point 
of view from which the work is done. 
The first figure might mean that the 
power is practically available all the 
time without provision of any storage 
basin; the second might mean that this 
power is available for a certain per- 
centage of the time, and the last figure 
might indicate that under certain con- 
ditions, as for example if a storage 
reservoir were provided, the most effec- 
tive use of the riverflow would be 
achieved when this rate was reached. 

The subject was discussed at length 
at the World Power Conference in Lon- 
don in 1924, when it was recommended 
that the subject be taken up in the 
different countries and if possible reach 
an international agreement. 





Southern Canada Power 
Completes New Plant 


The Southern Canada Power Com- 
pany has completed the installation of 
six 5,000-hp. units at Hemming’s Falls 
near Drummondville, Quebec, and the 
formal opening will soon take place. 
The company has several new trans- 
mission lines nearly completed and will 
soon be supplying power to all the 
more important districts on the south 
side of the St. Lawrence by two sep- 
arate lines, thereby minimizing the pos- 
sibility of interruption and improving 
the service. The company has recently 
completed a substation at Richelieu 
connecting with the system of the Mont- 
real Light, Heat & Power Company. 


“Van Buren. 
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Federal Power Commission 
Considers Applications 


Clark E. Jacoby and Eugene L. Will- 
iams, Interstate Building, Kansas City, 
Mo., on behalf of the Central Missouri 
Power & Water Company, have applied 
for a preliminary permit covering a 
power project on Current River near 
This application is in di- 
rect conflict with an application pre- 
viously submitted by the Missouri Hy- 
dro-Electric Power Company and an- 
other submitted by John A. Shaffer. A 
hearing before the district engineer of 
the Corps of Engineers will be held at 
Doniphan, Mo., on August 26, at which 
questions involved in this proposed de- 
velopment will be considered. The pro- 
posal of Jacoby and Williams is to 
build a 64-ft. concrete dam 2 miles 
above Van Buren. The dam would 
measure 1,250 ft. on its crest and would 
create a reservoir with a capacity of 
92,000 acre-feet. A second dam 140 ft. 
high and with 1,170 ft. of crest line 
would be built 17 miles above the lower 
dam and would create a dam of 550,000 
acre-feet of storage capacity. The plan 
is to tie this development into another 
project on the Gasconade River. 

The Washington Water Power Com- 
pany of Spokane, Wash., has applied 
for a license for a project in Columbia 
River at Hayes Island. It is proposed 
to build one dam above the upper falls 
and another at the lower end of Hayes 
Island. This will make available 150,- 
000 continuous horsepower and 80,000 
secondary horsepower, it is estimated. 

Charles A. Johnson of Lakeside, 





Bringing Unit No. 1 Up to Speed at Pit River No. 3 





P. M. Downing, vice-president of the Pa- 
cific Gas & Electric Company, and other 
officials and guests watching the first unit 
of the Pit River project being brought up 


to speed during the formal dedication cere- 
monies which took place on July 18. Miss 
Bernice Downirg, editor of the Santa Clara 
Journal, is handling the contro] wheel. 
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Ariz., has applied for a preliminary 
permit covering a small development in 
Salt River, 20 miles north of Globe. He 
proposes to erect a concrete diversion 
dam 15 ft. high near Hess Creek. Five 
hundred second-feet of water is to be 
diverted through a 7-mile tunnel and 
}-mile of steel ;~essure pipe to a power 
house. The power is intended for use in 
the Globe and Miami mining districts. 

The California-Oregon Power Com- 
pany of San Francisco has applied for 
a license covering 33 miles of trans- 
mission line in Klamath County, Ore. 

The Susquehanna Power Company 
has filed with the Federal Power Com- 
mission its property map covering its 
holdings in Maryland. The work is 
nearing completion on the Pennsylvania 
map. All of the information called for 
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by the Federal Power Commission will 
have been provided when the Pennsyl- 
vania map is submitted. 

A study is being conducted by the 
Federal Power Commission to estab- 
lish the amount of the unnual charge it 
would be reasonable to require for the 
use of the dam in the Ohio River at 
Louisville by the Louisville Hydro- 
Electric Company as reported in the 
ELECTRICAL WoRLD of July 18. The 
charge in this instance cannot be based 
on comparable precedents. The Louis- 
ville project is unique in that it has no 
primary power. For this reason it may 
be necessary to arrive at some arbi- 
trary figure which will not discourage 
the development and at the same time 
give the government an adequate re- 
turn for the use of its structure. 


a 


Wisconsin Public Service Sale Upheld 


Railroad Commission Gives Details of Purchase by Byllesby Company 
in Answer to Criticism of Governor and Commission— 
Purchase Price Is Held to Be Fair 


HE Wisconsin Railroad Commis- 

sion has published a_ statement 
made by it to Governor Blaine of Wis- 
consin in answer to criticism of the 
Governor and the commission caused 
by the recent sale of the Wisconsin 
Public Service Corporation to H. M. 
Byllesby & Company. 

The commission’s statement was 
based on conferences with Clement C. 
Smith, president of the Wisconsin Pub- 
lic Service Corporation; Halford Erick- 
son, vice-president of the Byllesby 
Engineering & Management Corpora- 
tion; Edwin 8. Mack, a Milwaukee at- 
torney, and John H. Roemer, general 
counsel for the Byllesby organization. 
It makes public the details of the pur- 
chase and shows that because of the 
nature of the transaction the commis- 
sion had no jurisdiction, though it felt 
that the interests of the public were in 
no way jeopardized. The commission 
pointed out that it had no right to 
interfere with or control the sale of 
stock or property of a Wisconsin public 
utility ‘to a corporation in another state. 


COMMISSION WILL BE FAIR TO 
PUBLIC AND UTILITY 


The report addressed to Governor 
Blaine by the commission said in part: 

“The impression has been created 
that a burden will be thrown upon this 
territory because of engineering and 
management fees of the Byllesby inter- 
ests. It is a custom of the Byllesby 
Engineering & Management Corpora- 
tion to charge certain fees for super- 
vision of operating and construction 
work. This commission has never had 
occasion to pass upon the reasonable- 
ness of those fees. It seems to us only 
fair to ask that judgment on this be 
delayed until the issue has been pre- 
sented to the commission and that, for 
the present, it may be assumed that the 
commission will decide any such issue 
in a way that would be fair Voth to 
the public and to the utility.” 

“The common stock of the Wisconsin 
Public Service Corporation, with the ex- 
ception of a few scattering shares, was 
sold to the Byllesby interest for $6,177,- 


945. The par amount of stock is $2,- 
650,000, but the balance sheet of the 
Wisconsin Public Service Corporation 
as of approximately the date of trans- 
fer shows a surplus of $1,255,000, a 
large part of which surplus ($535,000) 
exists because holders of the common 
stock did not take dividends, so that as 
far as the records of the company indi- 
cate, the $6,177,945 should be related 
not to the par amount of stock, but to 
that amount plus the surplus, or to 
approximately $3,900,000. 

“In connection with this our atten- 
tion has been called to the fact that 
since its organization in 1912 the Wis- 
consin Public Service Corporation has 
never paid a dividend upon its common 
stock. For a time no dividend was 
paid upon preferred stock and for one 
year the bond interest is stated to have 
been carried for the company. What 
earnings there were, which might have 
been available for common stock divi- 
dends, went back into the property. 
The extent of the profit mad@ upon the 
sale of this common stock might be 
judged, not solely by a comparison of 
its face value with its selling price, but, 
in part at least, by the reasonable re- 
turn on that common stock which has 
been foregone over a period of thirteen 
years. The sale price in comparison 
with $900,000 of stock and surplus, if it 
told the whole story, would represent a 
large percentage of increase in the cost 
of the property to the new stockholders 
over its cost as indicated by the balance 
sheet of the public service corporation. 
However, the property was taken sub- 
ject to $10,807,000 of bonds and $783,- 
000 of notes assumed. There was also 
$2,807,217 of preferred stock. The face 
amount of stocks, bonds, notes and sur- 
plus is $18,302,000. The increase in 
sale price of the stock over the face 
amount of stock and surplus is rela- 
tively small when related to the total 
capital structure of the company. The 
company’s books show a property and 
plant of a value of a little over $20,- 
000,000, and, in addition, it has other 
assets of more than $1,500,000. It 
appears, therefore, that the Byllesby 
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people paid for the controlling interest 
in this property about $2,500,000 more 
than the book value of the equity ac- 
quired. This represents an increase of 
about 11 per cent above the book value 
of the total property. 

“The commission has not had occa- 
sion to make complete inventories of 
all of the property involved in the 
Wisconsin Public Service Corporation. 
The Byllesby people made an appraisal 
as a basis to guide their own judgment 
in this purchase, which appraisal, we 
are informed, indicated a reproduction 
cost on the basis of the prices of the 
last two years of almost $25,000,000. 
Similar appraisal made by the Wiscon- 
sin Public Service Corporation indicated 
a reproduction cost of about $300,000 
less than the appraisal of the Byllesby 
people. 

“Both the Byllesby company and the 
public service corporation have devel- 
oped a figure of so-called historical cost 
of $20,133,000. Both state that this is 
based on figures which the commission 
has used as to the value of portions of 
the property not including that at Osh- 
kosh, and that for the Oshkosh property 
they used an appraisal developed by 
Byron T. Gifford. The $20,133,000 in- 
cludes 10 per cent for going concern 
value, but we are informed that it is 
not based upon the high construction 
costs of the present time, except as 
such costs have actually been incurred.” 





Electrical Manufacturers Elect 
Section Officials 


Some of the sections of the Asso- 
ciated Manufacturers of Electrical Sup- 
plies have held their annual election of 
section officials. A list of the sectiou 
chairmen elected follows: 

Laminated Phenolics Product Section: 
D. J. O’Connor, Formica Insulation 
Company, Cincinnati, Ohio. 

Signaling Apparatus Section: G. K. 
Heyer, Western Electric Company, 
New York. 

Radio Apparatus Section: G. A. 
Scoville, Stromberg-Carlson Manufac- 
turing Company, Rochester, N. Y. 

Attachment Plug Section: C. H. Van 
Amburg, General Electric Company, 
Bridgeport, Pa. 

Outlet Box Section: H. G. Knoderer, 
General Electric Company, Bridgeport, 
Pa. 

Non-Metallic Conduit Section: W. E. 
Sprackling-Tubular Woven Fabric Com- 
pany, Pawtucket, R. I. 

Armored Conductor and Flexible 
Conduit Section: A. J. Young, General 
Electric Company, Bridgeport, Pa. 


Fuse Section: F. D. Masterson, 
Chase-Shawmut Company, Newbury- 
port, Mass. 


Panelboard and Switchboard Section: 
A. C. Streamer, Westinghouse E ec- 
tric & Manufacturing Company, East 
Pittsburgh, Pa. 

Lamp Receptacle and Socket Section: 
R. M. Eames, Bryant Electric Compan/ 
Bridgeport, Conn. 

Rigid Conduit Section: C. E. Corri- 
gan, National Metal Molding Company, 
Pittsburgh, Pa. 

Vulcanized Fiber Section: C. ©. 
Steck, Spaulding Fiber Company, Tona- 
wanda, N. Y. 











a- 


AvuGusT 1, 1925 





Hele het News 


New Unit to Be Installed in Wauke- 
gan (Ill.) Plant.—The Allis-Chalmers 
Manufacturing Company has announced 
the receipt of an order for a new 
50,000-kw. unit complete with a con- 
denser for the Waukegan plant of the 
Public Service Company of Northern 
Illinois. 








Statue Erected to John F. Stevens on 
the Continental Divide.—On July 21 the 
upper Mississippi Historical Expedi- 
tion unveiled as one of its memorials 
to pioneers of the Northwest a statue 
of John F. Stevens, who was awarded 
the John Fritz medal this year. The 
honor was given as a recognition of 
the engineering genius which found 
a railway right-of-way through the 
Rocky Mountains at a lower altitude 
than any other northern route in the 
United States. 





New Orleans’ Electrical League 
Favors Private Operation of Muscle 
Shoals.—At its meeting on July 20 the 
Electrical League of New Orleans 
passed a resolution in which the lease 
of Muscle Shoals to some privately 
owned company was advocated. A 
copy of the resolution will be sent to 
all Louisiana Representatives in Con- 
gress. 





Fifth Unit at Cameron Falls (Ont.) 
in August.—It has been announced that 
the installation of the fifth 12,500-hp. 
unit at the Cameron Falls plant of the 
Ontario Hydro-Electric Commission will 
be completed about the middle of 
August. The sixth and final unit will 
e in commission in October and will 
give a plant capacity of 75,000 hp. The 
Cameron Falls development is on the 
Nipigon River and feeds into the 110,- 
000-volt transmission system of the 
Thunder Bay district. 





New Operating Company Formed in 
Texas—The Lone Star State Power 
Company of San Antonio has been in- 
corporated with a capital stock of 
$10,000. It is stated that the capital 
stock is nominal and that the company 
has already purchased the electric light 
and power plants of Floresville, Kyle, 
Buda, Round Rock, Hutto, Burnet and 
Bertram at a total cost of. $100,000. 
The incorporators are Jordan Fowler, 
James A. Harley and John W. Gaines, 
all of San Antonio. 





Chats Falls Power Site to Be Devel- 
oped Soon.—The early development of 
the Quebec side of the Chats Falls, 
Situated about 30 miles west of Ottawa, 
Canada, is now assured. The Pontiac 
Mining Company of Ottawa, Ltd., has 
sold its hydro property at the Chats 
Falls to the Kingdon Mining, Smelting 
& Manufacturing Company, Ltd., of 
Galetta, Ontario, a large producer of lead. 
The Kingdon company has also pur- 
chased, from Louis Simpson, property 
at the same site which is required for 
the water power development, and, hav- 
Ig secured the necessary permission 
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and approval of its plans from the 
provincial government, expects to com- 
mence development at an early date. 
Plans of development as proposed will 


provide 60,000 hp. Of this amount 20,-° 


000 hp. would be required for industrial 
enterprises of the company, leaving 
40,000 hp. available for other use. 





Texas Company to Extend Lines.— 
An extension. of the transmission sys- 
tem of the West Texas Utilities Com- 
pany from Ballinger to Menard, a dis- 
tance of 70 miles, will be made as a 
result of the company’s purchase of the 
plant of the Menard Light & Power 
Company. It is stated that the trans- 
mission line and other improvements 
will cost $150,000. The line will run 
via Paint Rock and Eden. The local 
plant at Menard will continue in opera- 
tion. 





Municipal Plant at Meigs (Ga.) 
Goes to Georgia-Alabama Power.—The 
Georgia-Alabama Power Company of 
Albany, Ga., has purchased the munic- 
ipally owned plant at Meigs, Ga., and 
will build a five-mile extension from 
its transmission lines at Pelham, Ga., 
to serve Meigs. It is understood that 
the plant at Meigs will not be dis- 
mantled, but will be maintained as a 
stand-by station. 





Cushman Development Progressing 
Favorably.—In the opinion of Commis- 
sioner of Light Ira S. Davisson of 
Tacoma, Wash., the Cushman power 
project is progressing at a pace that 
will make power available by January 
1, 1926, which was the original date set 
for completion. The big dam in the 
Skokomish River, which is being poured 
in three sections across the river, is 
more than 120 ft. above bedrock on the 
lower side and more than 150 ft. on 
the higher side. Transmission line con- 
struction has proceeded to the point of 
stringing wires. 





Bloomfield (Neb.) Continues Plan for 
Municipal Plant.—The City Council of 
Bloomfield, Neb., is proceeding with 
plans for the installation of a municipal 
light and power plant authorized with 
a $50,000 bond issue, and although rep- 
resentatives of the Tri-State Utilities 
Company conferred with the Council in 
an attempt to iron out all differences 
nothing was accomplished. The city 
has indicated a willingness to purchase 
the distribution system, but there have 
been no indications of the company 
desiring to sell. 





Aluminum Company’s Plans _ for 
Canadian Expansion Approved.—The 
proposal of the Aluminum Company of 
America to merge with the Canadian 
Power & Manufacturing Company was 
approved by stockholders today. It is 
proposed to build a huge power and 
manufacturing plant on the Saguenay 
River in Canada. J. B. Duke and I. E. 
Davis, president of the Aluminum Com- 
pany, recently acquired an 800,000-hp. 
site at Chute 4 Caron in addition to 
the 360,000-hp. Ile Maligne site now 
under construction (see ELECTRICAL 
WorLD, July 25, page 183). The decision 
of the aluminum company to build at 
the Saguenay River site will mean a 
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ready market for all the power to be 
developed. The combined industrial 
and power project will involve the ex- 
penditure of approximately $100,000,- 
000, it is said, and another special meet- 
ing of stockholders will be called soon 
to create a bond issue to provide funds 
for the new development. It was 
stated officially by the Aluminum Com- 
pany of America that the new Canadian 
development would in no way affect the 
operations now being carried on in 
this country. 





Indiana Utility to Purchase Two 
Small Plants.—The Lake Shore Power 
Company, which operates electrical util- 
ity properties in the extreme northeast 
part of Indiana, has filed applications 
with the Indiana Public Service Com- 
mission asking for authority to buy and 
take over two utility properties and to 
issue stocks equal to the purchase 
price. The properties to be bought are 
the Hamilton Mill Company, Steuben 
County, at a purchase price of $18,000, 
and the Metz Light & Power Company, 
Metz, Ind., at a price of $3,000. The 
stocks to be sold amount to $21,000. 





Power Plant in France Wrecked by 
Storm.—On July 22 the electric power 
plant at La Picadere, on the L’One 
River below the Peyresourde Pass of 
the Pyrenees Mountains, was entirely 
wrecked by a storm of cyclonic fury 
which swept through France. The 
entire plant was swept into the river 
when the penstocks broke and two 
operators in the plant at the time were 
killed. There were nine deaths at 
Luchon, which was supplied with 
energy by the La Picadere plant, and 
the town’s water system reservoir near 
the power plant was also swept away. 





Missouri Power & Light Sells Its 
Oklahoma Properties.—The board of 
directors of the Missouri Power & 
Light Company, Mexico, Mo., on July 
24 authorized the sale of its Oklahoma 
property for $4,615,000. The plant at 
Waurika, Okla., goes to the Southwest 
Utility Company and the properties in 
Durant and Ardmore to the Oklahoma 
Gas & Electric Company. The stock- 
holders of the Missouri Power & Light 
Company voted to issue $1,200,000 of 
preferred stock. 





Wynooche River Rights Still Un- 
settled.—Rehearing in the matter of 
the proposed cancellation of the water 
power rights of the city of Aberdeen, 
Wash., on the Wynooche River was re- 
cently held before R. K. Tiffany, state 
supervisor of hydraulics, at Olympia, 
Wash. The city presented evidence of 
the progress being made by the city 
to maintain its rights, which it gained 
under a permit transferred to the city 
by J. E. Malinowski. The hearing fol- 
lowed a notice sent by former Super- 
visor Marvin Chase, ordering the city 
to appear and show cause why its per- 
mit should not be canceled for failure 
to proceed with development as re- 
quired by permit. The city has applied 
for extension of its permit and the 
supervisor has taken the new evidence 
under consideration. Active opposition 
to development of the Wynooche by the 
city comes from the Grays Harbor Rail- 
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way & Light Company, which is seek- 
ing to obtain all available water on 
the Wynooche for hydro-electric power 
development. The company has filed 
with the State Department its agree- 
ment in case it acquired the power 
rights to permit the city to take such 
water as necessary in order to provide 
for an increase to its present municipal 
water supply. 





Consolidation in Shenandoah Valley 
of Virginia.—It is reported that before 
September 1 a New York syndicate will 
purchase the properties of the Weyers 
Cave Light & Power Company, the 
Valley Light & Power Company, F. A. 
Shank & Company, T. A. Andrick and 
two plants owned by J. T. Triplett. 
These plants serve the towns in the 
central Shenandoah Valley between 
Staunton and Strasburg with the excep- 
tion of the Shenandoah and Luray dis- 
tricts. It is estimated that an expendi- 
ture of about $800,000 will be required 
to purchasé the stock of these prop- 
erties. 





Paris Utilities May Be Financed in 
This Country.—It is reported that J. E. 
Aldred, of J. E. Aldred & Company, 
and representatives of other New York 
investment bankers are now in Paris 
negotiating with the French authorities 
in regard to new financing for the 
Union d’Electricité and the Paris Gas 
Company, which serve the French capi- 
tal with electricity and gas respectively. 
The utilities are owned by the French 
Government and leased to management 
companies, and while the bankers can- 
not obtain control, they can probably 
purchase the equity not owned by the 
government, which is substantial. This 
would be the first financing done in 
this country for the Paris utilities and 
it is said that the total amount may 
exceed $25,000,000. 





New Transmission Lines Completed in 
Illinois—The Illinois Power & Light 
Corporation has completed a 66,000-volt 
transmission line between Springfield 
and Decatur, a distance of 43 miles. 
The line is of the square-base, steel- 
tower, double-circuit type, with 70-ft. 
steel towers at intervals of 660 ft. and 
is equipped with the most modern wire- 
less telephonic equipment. It forms 
another link in the company’s network 
of lines over central Illinois that will 
soon be extended from Decatur east to 
Danville and north to Bloomington. The 
Illinois Power & Light Corporation also 
recently placed in service a steel-tower 
transmission line from Keokuk to Mon- 
mouth that will be extended soon to 
Galesburg and Galva. 








Canadian Light & Power Company 
Cannot Produce Amount Estimated.— 
A report on the Canadian Light & 
Power Company’s condition, sent to 
bondholders recently by the directors 
of the company, gives, the results of 
an examination made of the plant at 
Fort Timothee, near Montreal, by F. 
Swenningston, chief engineer of the 
Shawinigan Water & Power Company. 
This report states that the capacity of 
the plant is 17,000 hp. in summer and 
12,750 hp. in winter, instead of its 
designed capacity of 20,000 hp. It fur- 
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ther states that the limit of the ca- 
pacity of the plant is fixed by the in- 
adequate cross-section in two stretches 
of the canal above the plant and that 
the expenditure of $850,000 necessary 
to enlarge the canal, including a five- 


Coming Meetings of Electrical 
and Allied Societies 


[A complete directory of electrical 
associations, with their secretaries, is 
published in the first issue of each 
volume. For latest list see ELrc- 
TRICAL WORLD, July 4, page 50.] 


International Association of Municipal 


Electricians—Hotel Statler, Detroit, 
Aug. 17-20. W. R. Arbuckle, Ba- 
yonne, N. J. 


Wisconsin Utilities Association, Elec- 
bag Section—Green Bay, Wis., Sept. 

Camp Co-operation V (local leagues) 
—Association Island, Henderson 
Harbor, N. Y., Sept. 8-12. (Society 
for Electrical Development, New 
York, is sponsor.) 

New England Division, N. E. L. A— 
Hotel Griswold, New London, Conn., 
Sept. 8-11. Miss O. A. Bursiel, 149 
Tremont St., Boston. 

Society for Electrical Development— 
Henderson Harbor, N. Y., Sept. 8-12. 
S. E. D., 522 Fifth Ave., New York. 

Pennsylvania Electric Association— 
Bedford Springs, Sept. 9-12. 
Harold A. Buch, Locust St., 
Harrisburg, Pa. 

Pennsylvania State Association of 
Electrical Contractors and Dealers— 


Pa., 


212 


Hotel Jermyn, Scranton, Sept, 10. 
M. G. Sellers, 1202 Locust St., Phila- 
delphia. 


Rocky Mountain Division, N. BE. L. A. 
—Hotel Colorado, Glenwood Springs, 
Col, Sept. 14-17. O. A. Weller, 900 

15th St., Denver. 

Association of Iron and Steel Electri- 
cal Engineers—Benjamin Franklin 
Hotel, Philadelphia, Sept. 14-19. 
John F. Kelly, Empire Bldg., Pitts- 
burgh. 

Southeastern Geographic Division, N. 
E. L. A.—Birmingham, Sept. 15-18. 
E. T. O’Connell, Alabama Power Co., 
Birmingham. 

American Institute of Electrical En- 
gineers, Pacific Coast Section— 
Seattle, Sept. 15-17. P. L. Hutchin- 
son, 33 West 39th St., New York. 


Great Lakes Geographic Division, 
N. E. L. A.—French Lick Springs, 
Ind., Sept. 23-26. R. V. Prather, 


305 Illinois Mine Workers’ 
Springfield, Ill. 

Association of Electragists Interna- 
tional—West Baden, Ind., Sept. 23- 
25. L. W. Davis, 15 W. 37th St., 
New York. 

American Electrochemical Society— 
Chattanooga, Tenn., Sept. 24-26. 
Colin G. Fink, Columbia University, 
New York. 

Empire State Gas and Electric Asso- 
ciation—Lake Placid Club, N. Y., 
Oct. 1-2. C. H. B. Chapin, Grand 
Central Terminal, New York. 

American Electric Railway Associa- 
tion—Atlantic City, N. J., Oct. 5-9. 
J. W. Welsh, 292 Madison Ave., New 
York. 

National Association of Railway and 
Utilities Commissioners — Washing- 
ton, D. C., Oct. 13-16. J. B. Walker, 
270 Madison Ave., New York. 

Electric Power Club—Briarcliff Manor, 
N. Y., Oct. 19-22. S. N. Clarkson, 
B. F. Keith Bldg., Cleveland. 

Association of Edison Electric Tllumi- 
nating Companies—Hot Springs, 
Ark., Oct. 19-23. Preston Millar, 
80th St. and East End Ave., New 
York. 

Association of Railway Electrical En- 
gineers—Hotel Sherman, Chicago, 
Oct. 20-24. J. A. Andrencetti, 413 
Cc. & N. W. Terminal Station, Chi- 


Bldg., 


cago. 

American Welding Society — Annual 
fall convention, Boston, Oct. 21-23. 
M. M. Kelly, 29 West 39th St., New 
York. 

Kansas Public Service Association— 
Topeka, Oct. 23-24. H. Lee Jones, 
Topeka, Kan. 

Iowa State Association of Electrical 
Contractors and Dealers—Waterloo, 
Iowa, Oct, 27 
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month shutdown of the plant, would 
not be justified by the $50,000 annual 
revenue which would be derived from 
the additional output. It is thought 
probable that the United Securities 
Company, which controls the company, 
will make some offer to bondholders to 
adjust the financial structure of the 
company, since for several years the 
company has not earned its bond in- 
terest or sinking fund requirements. 





Binghamton (N. Y.) Company to 
Absorb Small Company.— The Bing- 
hampton Light, Heat & Power Com- 
pany has petitioned the Public Service 
Commission for consent to merge with 
it the Afton-Windsor Light, Heat & 
Power Company, Inc. The Binghamton 
company acquired the entire capital 
stock of the other company last De- 
cember, but has since been operating it 
as a separate company. The company 
proposes to construct a transmission 
line from Binghamton through the 
towns of Dickinson, Fenton, Kirkwood 
and Colesville, Broome County, to con- 
nect up with the lines of the Afton- 
Windsor company, and to operate the 
small hydro plant at Center, N. Y., as 
an auxiliary station. 





Maritime Company Changes Hands. 
—The Maritime Electric Company, Ltd., 
operating plants in Frederickton and 
St. Stephen, N. B.; Calais, Me.; Char- 
lottetown, P. E. I., and Bridgewater, 
N. S., has been acquired by Robert A. 
Pritchard and Kenneth T. Young, 
Boston, Mass., who have respectively 
been elected president and treasurer of 
the organization. About 3,000 kw. in 
generating plants is operated by the 
company in these widely scattered 
centers. President Pritchard stated to 
a representative of the ELECTRICAL 
Wor.p this week that press dispatches 
to the effect that substantial expendi- 
tures for plant development are in 
early prospect are incorrect and that 
at present efforts will be devoted to 
co-ordinating the management of the 
company divisions and to extensions of 
the distribution systems. 





Western United Authorizes Plant 
Extension. — A _ contract has been 
awarded by the Western United Gas & 
Electric Company to Stone & Webster, 
Inc., Boston, Mass., for the installation 
of a 20,000-kw. turbo-generator in its 
plant at Aurora, Ill. Two additional 
1,000-hp. Stirling boilers with chain 
grate stokers are included in the con- 
tract. The entire forced draft system 
will be remodeled and new equipment 
will be installed. The boiler room sub- 
structure will be reconstructed, pro- 
viding for ash tunnels and a fan room, 
and a skip hoist for ash handling will 
be erected adjacent to the railway 
tracks. Extensions to the coal-han- 
dling equipment will also be made and 
dredging operations will be carried out 
in the river to improve the circulating 
water supply. Electrical section exten- 
sions will provide for the new 20,000- 
kw. unit, with other improvements. In 
addition, 20 miles of 33,000-volt trans- 
mission line will be erected on wooden 
poles between Elgin and Glen Ellyn, 
Ill., with a low-tension substation at 
Glen Ellyn. 
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Men of the Industry 





Dr. Dwight Joins M. I. T. Staff 


Dr. Herbert Bristol Dwight, noted 
electrical engineer, has joined the pro- 
fessorial staff in the electrical engi- 
neering department of the Massachu- 
setts Institute of Technology. 

Dr. Dwight studied at the University 
of Toronto and McGill University and 
was graduated from the electrical engi- 
neering course of the latter in 1909. 
He entered the employ of the Canadian 
Westinghouse Company, where for 
years he has been in charge of the de- 
sign of direct-current and synchronous 
alternating-current rotating machinery. 
His studies and experience in this em- 
ployment have made him an authority 
on the design of rotating machinery 
over a wide range of characteristics. 
He has also given a great deal of inter- 
est to the development of power trans- 
mission and has planned important 
proposed projects. Dr. Dwight is the 
author of three books relating to power 
transmission and allied subjects, in 
addition to having published numerous 
scientific articles in the Transactions of 
the American Institute of Electrical 
Engineers and other journals relating 
to the theory of-electric circuits, design 
of electric machinery and the transmis- 
sion of electric power. In 1924 McGill 
University conferred upon him the de- 
gree of doctor of science. 

The addition of Dr. Dwight brings to 
the staff of the institute an electrical 
engineer of high theoretical and prac- 
tical attainments. 

—_—e—— 


John F. Schurch was elected presi- 
dent of Manning, Maxwell & Moore, 
{ne., New York, at a meeting of the 
board of directors held July 1. Prior to 
his recent selection as chief executive, 
Mr. Schurch had been a vice-president 
of the company since 1922. 


G. W. Sherin, advertising manager of 
the American Bosch Magneto Corpora- 
tion, has resigned, effective August 1. 
No announcement has been made as to 
his probable successor. Mr. Sherin 
has not disclosed his plans for the fu- 
ture, other than to state that he will 
take an extended vacation. 


George E. Learnard, president of the 
International Combustion Engineering 
Corporation, and G. G. G. Hunter, con- 
troller of the company, returned from 
Europe July 25 aboard the Cunard liner 
Aquitania. Mr. Learnard reported a 
big boom in the corporation’s Euro- 
pean trade. 


A. R. Gwinn has been appointed man- 
ager of the industrial department re- 
cently organized by the Central IIli- 
nois Public Service Company. The 
Principal purpose of this department is 
to assist the industrial growth of all 
communities which the Central Illinois 
Public Service Company serves. 

Fraser S. Keith, who has been affili- 
ated with the Engineering Institute of 
Canada in an advisory capacity since 
his resignation as secretary last Janu- 
ary, has severed his official connection 
With the institute. Mr. Keith had 


served for eight years as general secre- 
tary and was the editor and manager 
of the Engineering Journal, published 
by the institute, when he resigned to 
become manager of the department of 
development of the Shawinigan Water 
& Power Company, Montreal. A ster- 
ling silver tray was presented to Mr. 
Keith by the members of the council 
as a mark of esteem and appreciation. 





‘C. S. Kennedy New President of 


North Central Division 


C. S. Kennedy, who was elected presi- 
dent of the North Central Division of 
the National Electric Light Association 
at the annual convention held in Duluth, 
Minn., is a graduate of the school of 
electrical engineering of the University 
of Michigan, class of 1906. After 





Cc. S. KENNEDY 


graduation he entered upon his career 
in, the electrical industry as an em- 
ployee of the Westinghouse interests 
in East Pittsburgh, subsequently affiliat- 
ing himself with the Erie Railroad in 
its electrification survey. At the pres- 
ent time Mr. Kennedy is connected with 
the Otter Tail Power Company at Fer- 
gus Falls, Minn., in the capacity of 
vice-president and general manager. 
During his managership he has built 
up the property from a system serving 
forty-five towns in Minnesota and North 
and South Dakota to the present system 
serving 130 towns. 
—_——_—_——_—_ 


W. C. L. Eglin, vice-president in 
charge of the engineering department 
of the Philadelphia Electric Company, 
sailed for Europe July 25 aboard the 
White Star liner Cedric. 


Charles N. Ring, until recently works 
manager of the Allied Steel Cast- 
ings Company, Harvey, IIl., has been 
appointed assistant director of the 
Electric Steel Founders’ Research 
Group, succeeding W. J. Corbett, who 
recently resigned to become secretary- 
manager of the Steel Founders’ Society 
of America. Mr. Ring has had more 
than fifteen years’ experience in steel- 
casting manufacture, following his edu- 
cation at Washington University and 
the University of Missouri. 
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W. L. Rush has rejoined the Ohio 
Public Service Company at Lorain in 
the capacity of distribution engineer, 
which position was made vacant’ by the 
transfer of J. R. Henderson to New 
York. Mr. Rush was formerly con- 
nected with the Public Service Com- 
pany, but resigned several months ago 
to affiliate himself with the Mississippi 
Power & Light Company. 


H. Lariviere, chief engineer of the 
Public Service Commission of Quebec, 
has been appointed a member of the 
Canadian National Committee of the 
International Electro-Technical Com- 
mission, with headquarters at Ottawa, 
Ont. Mr. Lariviere will represent the 
Engineering Institute of Canada on the 
commission. The latter body is sub- 
sidized by the federal government to 
inquire into all questions relating to 
electricity. 

Clyde Chamblin, president of the 
California Electrical Construction Com- 
pany, San Francisco, has been elected 
to the executive committee of the Na- 
tional Electric Light Association as a 
member at large to represent the elec- 
tragists. Mr. Chamblin is well quali- 
fied to act in that capacity because 
of his long experience and active par- 
ticipation in electrical affairs. For the 
past three years he has been a member 
of the executive committee of the As- 
sociation of Electragists International 
and a director of the Society for Elec- 
trical Development, Inc., for the same 
length of time. He is a member of the 
advisory committee of the California 
Electrical Bureau and a member of the 
executive committee of the San Fran- 
cisco Association of Electrical Con- 
tractors and Dealers, of which he is a 
past-president. He is also a _ past- 
president of the California State Asso- 
ciation of Electrical Contractors and 
Dealers and of the San Francisco Elec- 
trical Development League and a mem- 
ber of the executive committee of the 
Pacific Coast Electrical Association. 





Obituary 


Nelson S. Hopkins, director of pur- 
chases of the Cutler-Hammer Manu- 
facturing Company, Milwaukee, Wis., 
died July 4. Mr. Hopkins was also a 
member of the board of directors. 


John S. Speer, president and general 
manager of the Speer Carbon Com- 
pany, St. Marys, Pa., died suddenly 
July 17 as the result of an acute heart 
attack. Born at Harmarville, Pa., Jan- 
uary 4, 1859, Mr. Speer became a prom- 
inent figure in the carbon industry. His 
preliminary training in this field was 
obtained while he was associated with 
the Partridge Carbon Company of San- 
dusky, Ohio. Going to St. Marys in 
1898, he interested local capitalists in 
the carbon industry and at that time 
organized the company which still bears 
his name. Immediately upon the for- 
mation of the company Mr. Speer was 
elected president and general manager, 
and both of these titles he carried up 
to the time of his death. He also 
established the first electric light com- 
pany in St. Marys. The vacancy caused 
by Mr. Speer’s death will probably not 
be filled by the board for the present. 
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Recent Court 
Decisions 





Condemnation for Transmission Line 
Right-of-Way Not Taking Property for 
Private Use.—In Blair vs. Milwaukee 
Electric Railway & Light Company the 
Supreme Court of Wisconsin held that 
condemnation proceedings by the com- 
pany to obtain a right-of-way for a 
transmission line were in the interest 
of the public and not for the private 
use of the power company. The court 
further held that a law in Wisconsin 
limiting to 32 ft. the land an electric 
railway was allowed to condemn as 
right-of-way for its power lines did not 
apply to a power company building a 
large steel-tower line, and that the 
power company was justified in cutting 
down trees and clearing land to make 
operation of the transmission line 
safe. (203 N. W. 912.)* 





- Customer Whose Service Is Cut Off 
Cannot Complain if He Has Not Tried 
to Adjust Differences——The Supreme 
Court of Alabama, in Nelson vs. Mobile 
Electric Company, held that if a cus- 
tomer had been given sufficient time to 
adjust with the company any disagree- 
ment as to the size of the bill and had 
not taken advantage of this opportunity 
he could not complain if service was 
cut off for non-payment of the bill. The 
period over which the bill in question 
ran was three months and service was 
not cut off for another month. The 
court held, however, that a corrected 
bill could not be submitted on one day 
and service cut off the same day for 
non-payment. (104 So. 407.) 





State Commission Has No Control of 
Interstate Commerce in Electricity.—- 
In a recent decision the Supreme Court 
of Rhode Island held that the sale and 
transportation of electricity generated 
in one state and conveyed directly to a 
purchaser in another state is interstate 
commerce. It therefore followed, in 
the opinion of the court, that it is 
immaterial that place of delivery or 
where the title. passes is at the state 
line. Therefore the court held the act 
of the Public Utilities Commission of 
Rhode Island in establishing a new 
electric rate for energy furnished the 
Attleboro Steam & Electric Company 
by the Narragansett Lighting Company 
placed a direct burden on interstate 
commerce and rendered the action in- 
valid. In making the decision the court 
quoted the Missouri vs. Kansas Gas 
case of the United States Supreme 
Court, the Minnesota rate case of the 
United States Supreme Court and 
several similar cases. The court stated: 
“The case at bar is like the Kansas Gas 
case. Applying the principles con- 
firmed therein, we think the action of 
the state commission imposes a direct 
burden on interstate commerce and con- 
sequently is invalid. The interstate 
and intrastate business of the Narra- 
gansett company can be segregated. 

*The left-hand numbers refer to the vol- 


ume and the right-hand numbers to the 
page of the National Reporter System. 
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This separation has actually been made 
by that company and the commission 
in establishing a basis for the proposed 
new rate for the Attleboro company. 
The effect of the action of the commis- 
sion was direct on interstate commerce 
and incidentally on local and state com- 
merce. Such being the case, there is 
no difference in principle because of the 
amount of interstate commerce in- 
volved, whether it is much or little, at 
wholesale or retail. The purpose of 
the state action is immaterial, if the 
result is to impose a direct burden on 
interstate commerce.” (129 At. 495.) 





More Dangerous Method of Doing 
Work Not Necessarily Negligent.—In 
Salt River Users’ Assocation vs. 
Wheeler the Supreme Court of Arizona 
held that trimming trees to prepare 
for construction of a transmission line 
was work connected with the construc- 
tion, and that if there were two or 
more ways of doing a piece of work 
and the workman voluntarily chose the 
less safe method, such action did not of 
itself constitute negligence, and deci- 
sion as to the negligence involved was 
for the jury to determine. The lineman 
was injured while trimming a tree to 
make a clear right-of-way for a trans- 
mission line which was to be built. He 
might have used lines and a safe 
method of clearing a limb which was 
jammed in the treetop. He used a 
quicker method, however, and was in- 
jured when the limb was freed and fell 
on him. (236 P. 1108.) 





Power Company Held Not Respon- 
sible for Injuries Received from Trans- 
former Controlled by Customer.—The 
Special Court of Appeals of Virginia 
held, in Haywood vs. South Hill Manu- 
facturing Company, et al., that the Vir- 
ginia Railway & Power Company, 
which supplied energy to the manufac- 
turing company at a meter on one of 
its poles, could not be held liable for 
an accident to a child which took place 
at a transformer on the ground 75 ft. 
from the meter when the transformer 
and wires leading from the meter to 
the transformer were owned and con- 
trolled by the manufacturing company. 
The court further held that it was the 
duty of the owner to place warning 
signs and take all other precautions 
possible when high-voltage electrical 
equipment was placed near a thorough- 
fare where pedestrians, particularly 
children, were constantly passing by. 
(128 S.E. 362.) 





Counts Based on Negligent Absence 
of Defendant’s Agent Held Demurrable. 
—The Supreme Court of Alabama, in 
Alabama Power Company vs. Conine, 
held that in an action for death from a 
charged wire hanging close to the 
ground counts based on the negligence 
of the company’s agent in being absent 
from the scene of the accident and ‘in 
failing to protect against danger were 
demurrable, since it did not appear 
that the agent’s duties required his 
presence or that, if on the scene, he 
would have had any reason to appre- 
hend or anticipate the occurrence caus- 
ing the injury. One of the company’s 
employees, while handling a charged 
wire broken down by a storm, was elec- 
trocuted, and in attempting to release 
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him the man for whom’ the suit was 
brought was killed. The agent referred 
to was not present since he had a large 
territory to oversee and one of the 
company’s men was working with the 
wire. The court further held that the 
man attempting the rescue was guilty 
of contributory negligence if the peril 
of the person whom he was attempting 
to rescue was produced by his negli- 
gence and if the company was not 
guilty of negligence toward him. (104 
So. 535.) 





Commission 
Rulings 





Comparison of Rates Possible Only 
When Services Are Similar in Load 
Characteristics and Diversity Factor.— 
The Alabama Public Service Commis- 
sion recently approved the extension 
of a cooking rate which the Alabama 
Power Company had used for domestic 
customers to cover commercial installa- 
tions. This extension was made over 
the protest of two gas companies which 
maintained that the rates were unfair, 
unreasonable, unjustly discriminatory, 
unfairly competitive and unduly prefer- 
ential in that by encouraging large con- 
sumption they offer much lower rates 
than for lighting or retail power. The 
commission said: “We do not find that 
the proposed rate is unfairly competi- 
tive for commercial consumers who are 
presumably large users when compared 
with gas rates quoted by the Tri-City 
Gas Company and the Huntsville Gas 
Company. In this connection it must 
also be taken into consideration that 
the petitioner serves directly 53 cities 
and towns with electricity, of which 
only eight have gas service, and that 
in six of these eight towns the peti- 
tioner also operates the gas utilities. 
We are therefore of the opinion that the 
prospective commercial consumers in 
the cities and towns of Alabama who 
do not now have available gas for heat- 
ing and cooking are entitled to electric 
service at fair and reasonable rates. 
The interveners attempt to prove that 
the proposed rate is unjustly discrim- 
inatory and unduly preferential in so 
far as it affects or relates to the other 
rates of petitioner by comparing the 
proposed rate with the present lighting 
and retail power rates. In the first 
place, a comparison between different 
rate schedules is only possible when the 
load characteristics, the diversity fac- 
tor, etc., are alike, which is not the case 
in the rates compared. In the second 
place, the Alabama Power Company 
now has effective, with the approval of 
the commission, over fourteen different 
rate classifications, no two being alike. 
Is it, therefore, to be assumed that all 
but one of the present rate schedules 
are unjustly discriminatory and unduly 
preferential? Obviously the fact that 
rates for service of different character 
are not alike does not establish unjust 
discrimination. Experience has taught 
that there are certain relationships in 
rates which bring the required income 
necessary to pay operating expenses, 
depreciation and a fair return on the 
reasonable value of the property with- 
out overburdening any class of users. 


AUGUST 1, 1925 


ELECTRICAL WORLD 


239 





Europe More Active in 
Power Field 


Market Good for Electrical and Power 
Equipment—All Countries Interested 
in Reducing Power Cost 


“sc UROPE in general has awakened 
to world market requirements 
and is ready to meet modern industrial 
conditions,” in the opinion of George E. 
Learnard, president of the International 
Combustion Engineering Corporation, 
who has just returned from a study of 
the European situation. “Economic 
pressure has forced European countries 
to revolutionize their industrial think- 
ing and practice,” he said, “and a wide- 
spread movement is under way to in- 
crease the economic production and use 
of power in industry. Electrical mar- 
kets and those for power equipment 
have been very active and promise even 
larger possibilities in the future. In 
some countries, of course, some indus- 
tries are very inactive, but everywhere 
there is a widespread development in 
power and electricity, as these are fun- 
damental to industrial rehabilitation. 
“In Great Britain there is a general 
stock taking going on,” said Mr. 
Learnard. “Many industries are very 
quiet, the labor situation is very acute 
and foreign competition, especially 
from Germany, has greatly affected 
foreign trade. The small industry and 
electrical utility is now recognized as 
inadequate and plans are under way to 
consolidate power and industrial enter- 
prises, cheapen production and reorgan- 
ize industrial and marketing methods. 
The opinion is held that legislation will 
permit the consolidation of utilities and 
industries in the near future. Leaders 
of industry have agreed that industrial 
salvation lies in co-operative efforts on 
their part rather than through govern- 
ment subventions. Labor will neces- 
sarily be compelled to modify its de- 
mands if the possibilities are realized. 
Great attention is being given to reduc- 
ing cost of electric power production.” 
Mr. Learnard stated that a four- 
boiler pulverized fuel installation had 
just been put into operation in Bir- 
mingham and a duplicate order has 
been given. Also plans are under way 
to install two low-temperature distilla- 
tion plants at the mines. The coal will 
be pulverized and distilled and the coke 
and gases produced will be used in fur- 
naces and boilers of power plants and 
steel mills. Motor spirits and other by- 
products will be marketed. In the 
opinion of Mr. Learnard these installa- 
tions will prove that low temperature 
distillation plants have a large eco- 
nomie field of application in England. 
In Germany much thought is also 
eing given to the more economical use 
of fuel and to the development of 
greater electric power facilities. Sev- 
eral new stations are under way and 
pulverized fuel, low temperature distil- 
lation, high-pressure steam plants and 
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other means to secure economy are very 
active in development. 

Mr. Learnard discovered that in Italy 
it has been found necessary to supple- 
ment hydro-electric power with steam 
plants and a series of plants have been 
sold to an important utility in Italy. 
These plants will use pulverized fuel 
and new-type steel-walled furnaces. In 
southern Spain also a new power plant 
of the same type has been sold by the 
International Combustion Engineering 
Corporation. This company will build 
and operate the station, and the power 
has already been contracted for by a 
group of industries. 


Mr. Learnard stated that the plants 
of the company in England, Germany 
and France all report splendid. business, 
and prospects are good for future in- 
creases. The foreign business of the 
company has doubled during the past 
year. American power plant practice 
is ahead of European, in the opinion of 
Mr. Learnard, and many American de- 
velopments are now being used there 
to meet the needs for power. A great 
expansion of power and electrical facil- 
ities is a necessity to European nations 
to meet the world situation and Mr. 
Learnard thinks this program will go 
forward apace in all countries. 
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Can the Jobber Serve the Syndicate? 


Consolidations of Power Companies Create a Real Problem for the 
Jobber—Large Buying Power of Utility May Be Offset 
by Stores and Distribution Expense 


By A MIDDLE-WESTERN JOBBER 


HE big construction programs of 

utility syndicates during the past 
five years have called for large pur- 
chases of bulk shipments of construc- 
tion materials, often in carload lots. 
The generally favorable prices avail- 
able in making these large purchases 
have induced many syndicates to buy 
practically all of their construction and 
maintenance materials direct from the 
manufacturer. The growth of such 
direct purchases has made necessary 
the expansion of the purchasing and 
stores departments until we hear of 
some utilities building one-hundred- 
thousand-dollar warehouses and _ in- 
stalling elaborate storeroom-handling 
and record-keeping equipment. The ex- 
planation given for this great expan- 
sion of direct purchasing and central- 
ized storekeeping has centered around 
two objects—greater economy in pur- 
chasing, and better service from a cen- 
tralized-stores department. There has 
always been in the minds of some util- 
ity as well as jobber executives a ques- 
tion as to the real economy of this 
practice, and now that the construction 
programs of many utilities have settled 
down to a more even pace, it may be 
well to consider the value of continuing 
this practice. 


THE PROBLEM FOR THE JOBBER 


Before the recent tremendous expan- 
sion of generating plant and transmis- 
sion line facilities, the electrical job- 
ber occupied an important place in the 
distribution of supplies to central-sta- 
tion companies. Today, in relation to 
many utility syndicates, the jobber has 
all but passed out of the picture. Ques- 
tions that naturally arise are: Will the 
jobber be able to return? Can the cen- 
tral-station company afford to keep him 
out? Can the syndicate afford to as- 
sume the functions of the jobber, for 
instance, centralized purchasing, effi- 
cient warehousing, sales stimulation? 


It may be granted that because of 
centralized purchasing the syndicate 
may reduce the f.o.b. factory cost of 
his goods. It may be granted that in 
the case of much standardized mate- 
rial the syndicate may equal or better 
the jobber’s price for goods laid down 
at the point of consumption. But it is 
open to question whether small ship- 
ments can always be laid down at the 
point of consumption at a lower cost for 
the syndicate purchase than for the 
purchase made through a jobber. In 
the case of rush and special shipments 
it is questionable whether anything is 
saved by syndicate purchases. 


CHIEF FUNCTION OF THE JOBBER 


Efficient warehousing, the chief func- 
tion of the jobber, requires among other 
things adequate working capital, ade- 
quate warehousing facilities, proper 
control of stock, adequate personnel, 
and equipment for prompt service. 
Each of these items calls for an outlay 
of capital and a considerable expense 
for operation. It is difficult to believe 
that the average utility is able to carry 
on these functions at a lower cost than 
the average large jobber. The greater 
diversity of the jobber’s business should 
reduce his unit overhead cost, the 
greater volume of business should re- 
duce the unit direct expense, and the 
wider territory covered by the jobber 
should reduce the amount of dead stock. 
As a warehousing agent, the average 
large jobber should be able to function 
efficiently and at less cost than the 
syndicate. For the same capital in- 
vestment the cost of warehousing and 
servicing should be in favor of the 
jobber. If the capital required by the 
utility is greater than for the jobber 
there is the carrying charge of this 
added capital to be paid for by the 
utility. In the matter of prompt serv- 
ice, the wide-awake jobber should not 
fear the competition of the centralized 
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stores department, for not infrequently 
the jobber’s warehouse is more cen- 
trally located than that of the utility 
company. 

Some syndicates are willing to use 
any help the jobber can give in sales 
promotion work, but feel under little 
obligation in turn to support the jobber 
to any appreciable extent. The amount 
of sales promotion work the jobber can 
afford to do increases rapidly with the 
volume of business tendered him. With 
small amounts of steady patronage 
from the central-station company the 
jobber can afford to give only limited 
sales aid. With a considerable volume 
of steady business from such sources in 
his territory the jobber can and will 
take an active and important place in 
the development of business. 
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From the standpoint of healthy de- 
velopment of the entire electrical trade 
field, the jobber can be of great help 
as a flywheel to take up the slack in 
business and to act as a builder of 
better merchants among the contractor- 
dealers of the community. A stronger 
union between the central-station com- 
pa y and the jobber would do much to 
steady the retail appliance business and 
could do much to steady the ontire ma- 
chinery of distribution for construction, 
maintenance and utilization materials. 
Before embarking on expensive under- 
takings in contralized warehousing, cen- 
tral-station companies should count all 
the costs, including capital charges, 
and should consider the value to the 
industry as well as to themselves of a 
strong local jobber organization, 





Value and Simplification of Specialties 


Specifications Unsuited to Standard Practice Expensive for Purchaser 
—Simplification by Use of Standard Parts a Way to 
Lower Cost and Better Service 


By G. P. EDMONDS 
General Manager G. & W. Electric Specialty Company, Chicago, Ill. 


SERS of electric specialties may 

not consider the problem of sim- 
plification as being of great importance 
in the manufacture and application of 
specialties, consequently, there is a 
tendency among some purchasers and 
designing engineers to draw their speci- 
fications for specialties in such a fine 
detail and to such a rigid plan and 
arrangement as to make the manufac- 
ture of the specialty unsuited to the 
standard practice of the maker. Manu- 
facturers of specialties are generally 
prepared to produce the article desired 
in accordance with the specification 
submitted. It is at the same time of 
value to the purchaser to know that, in 
a great many cases, consultation with 
the manufacturer before drawing the 
specification would permit the utiliza- 
tion of standard elements making up 
the finished product and _ standard 
arrangement of the various elements in 
the final job. 

It is not to be expected that the pur- 
chaser or consulting engineer specify- 
ing specialties shall be familiar with 
the complete line of products manufac- 
tured by the producer to whom the 
specifications are submitted. It is not 
surprising then to find that frequently 
specifications and orders for specialties 
carry with them such minute details as 
to arrangement, and call for such pecu- 
liar conditions affecting the shape and 
arrangement of the items included, as 
to make it impossible for the manufac- 
turer to utilize any standard parts or 
even patterns in the production of the 
finished article. It is fortunately gen- 
erally possible to demonstrate to such 
purchasers the desirability of modifying 
the specifications so as to permit the 
use of standard parts, patterns or 
methods of manufacture to a large 
enough degree to effect material reduc- 
tion in the cost of the finished article. 

A specific example of the economy 
that may be effected where the speci- 
fications permit the use of standard 
parts or arrangements is found in the 
case of an order specifying a special 
box for underground cable in which the 


dimensions of the box, together with 
the particular location of the openings, 
were such as to make the cost of a box 
$500. The manufacturer was permitted 
to suggest the use of potheads made up 
of standard parts and costing $150. 
The final arrangement of the cables 
using the potheads not only effected a 
saving of 70 per cent in the cost but 
resulted in a more satisfactory installa- 
tion than the original special design. 

The purchasers of electric specialties 
should be encouraged to utilize the 
engineering talent of manufacturers, 
even when specifications are drawn by 
the purchaser’s consulting engineer. 
One important advantage of this policy, 
aside from the almost certain reduc- 
tion in cost, is the ability to utilize 
standard assembly from which the 
“bugs”. have’ been worked out by the 
manufacturer. Because of the wider 
and more diverse experience of the 
manufacturer in the application of this 
specialty, he should in many cases be 
able to suggest to the purchaser de- 
signs and arrangements that would not 
only be cheaper in cost but more reli- 
able and economical in operation. 


A BENEFIT TO THE INDUSTRY 


In addition to the economy directly 
resulting from utilization of simplified 
or standard assemblies of specialties, 
the manufacturer benefits from orders 
in which these standard parts or 
assemblies may be utilized because he 
is then in a position to place larger 
orders for production from a given set 
of patterns and larger orders for raw 
material of the same specification, re- 
sulting in better prices for material and 
better delivery. 

From the preceding example and dis- 
cussion there may be gained an idea of 
the opportunity for simplification in the 
application of electric specialties. 
These opportunities become of real 
benefit when the manufacturer is con- 
sulted before the specifications are 
drawn into much detail and when he is 
permitted to suggest modifications 
utilizing standard material, patterns, or 
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assemblies to the end th&t the installa- 
tion costs less to buy and is more satis- 
ar and economical throughout its 
ife. 





Metals Consumption 


Non-Ferrous Requirements Increase— 
Proportion Consumed in United 
States Grows Larger 


ONSUMPTION of non-ferrous 

metals in this country continues 
to increase. The margin between the 
proportion consumed in this country 
and that of consumption in other coun- 
tries also grows broader. The expan- 
sion of machinery manufacture in this 
country is thought to play a large part 
in the increased demand. Taking the 
pre-war figures, that is to say the an- 
nual average 1911-1913 as a basis, the 
United States consumed during 1924 
116 per cent more copper, 42 per cent 
more lead, 34 per cent more tin and 
49 per cent more spelter. During the 
same period all other countries com- 
bined consumed 10 per cent less copper, 
12 per cent less lead, 2 per cent less tin 
and 15 per cent less spelter. 

An equally striking contrast appears 
in a recent statement by an American 
authority of the per capita consump- 
tion of copper in pre-war years and 
in 1923: 


-—Average— 
1912-1914 1923 
Pounds Pounds 
Great Britaim ..ccocss 7.25 4.35 
GOFMRERT co cccccsivece 7.03 3.47 
BROOD | 6kds 0 6 660 0:00%s's 5.34 6.61 
United States ......... 5.49 12.69 





This is causing no little apprehen- 
sion in England and Germany, accord- 
ing to reports. Just after the war ma- 
chinery manufacturers in those coun- 
tries expected to be able to drive 
American machinery out of the world 
markets. They had the advantage of 
much lower costs of production and 
had had more experience in foreign 
trade. Instead of pre-empting the busi- 
ness as they expected, the proportion 
of American machinery sold in world 
markets has increased at a steadily ac- 
celerated rate. Instead of reducing the 
pre-war machinery sold abroad the for- 
eign manufacturers now are v. onder- 
ing what proportion of their pre-war 
volume of business they will be able 
to save. A striking fact in connection 
with the increasing demand for Ameri- 
can machinery is the fact that it de- 
pends on the excellence of the product 
for its popularity. The machinery with 
which it competes sells at lower prices. 

Stocks of refined copper in North and 
South America on January 1, 1925, 
show a decrease as compared to a 





year ago. A record of stocks follows: 

Tons 
Se ee OE. neice & oe was beens 155,885 
MER DS AONE adi die as chs cdi awh 119,462 
DUE. ADs), gvaecevexk veh «tas 112,195 
Re a ER ee oe. ae 136,756 
January 1, 1925 





These stocks are about equal to two 
months United States consumption, and 
most of it is sold for forward delivery. 
While copper producers jare not as 
prosperous as other lines of industry, 
the copper industry is decidedly active, 
and is making new records in large size 
and low cost of production. 
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Business Conditions 





Ti electrical industry at large is 
fully in tune this week with the 
general optimism of the business 
world. The seasonal lull in inquiries 
and sales throughout the industry is 
far less than had been naturally antici- 
pated. For the first time this year 
the railroads have loaded a million cars 
with revenue freight in one week, with 
no car shortage reported. Bond clear- 
ings are very large and production is 
at a high level, while wholesale trade 
and wholesale prices are strong and 
the general business trend is still up- 
ward. Particularly good reports on 
the volume and activity of electrical 
sales come from New England and the 
Southeastern states and in California 
demand appears unusually strong for 
midsummer. In the two great centers 
of population, although jobbers are ex- 
periencing a seasonal lull, manufactur- 
ers’ sales continue active and confidence 
is strong both in New York and Chi- 
cago, with full expectations of increased 
business in September. The utility con- 
struction programs go forward and are 
providing active market, while general 
building continues strong, particularly 
in New England. Heating appliance 
campaigns are quite general and con- 
siderable stock is moving. Motor sales, 
particularly to the steel and automobile 
industries, have been good. Radio has 
begun to stir in advance of the autumn 
movement. 

Lighting fixtures have been active in 
the New England territory, also wiring 
devices and lighting equipment, in re- 
sponse to very heavy building con- 
tracts. Heating appliances are quiet, 
save in cities where special campaigns 
are on. In the New York territory 
jobbers are in a summer lull, but motor 
manufacturers report good demand for 
medium and large machines and con- 
trol equipment is selling stronger, also 
plug fuses and fuse wire, and industrial 
lighting shows keener interest. Large 
orders were placed by utilities in 
Florida and Alabama for meters, dis- 
tribution transformers, pole line hard- 
ware and for telephone equipment, and 
conditions in the Southeast are very 
promising. The volume of sales is 
slightly off in the Middle West, with 
jobbers’ sales irregular. Fractional 
horsepower motors were in demand. 
Cotton lamp cord advanced 5 per cent. 
On the Pacific Coast large power busi- 
ness is on the move and some railroad 
buying was reported. Campaign plans 
have stimulated appliance sales and 
radio is unusually active. 


Demand for Transmission Towers 
Spasmodic but Averages Good 


HE demand for steel transmission 

towers since the latter part of last 
year has been rather spasmodic but on 
the average has been good. One manu- 
facturer reports that he has booked 
some very good orders and others are 
in prospect, and he expects to be rea- 
sonably busy throughout the year. The 
demand on the Pacific Coast has been 
very quiet and practically no large or 


medium-sized orders have been placed. 
Several interesting propositions are 
contemplated, however, and should ma- 
terialize shortly. Competition is ex- 
ceedingly keen in that section as else- 
where, and Eastern manufacturers have 
sent special representatives to the coast 
to take care of their interests. Early 
in the year a number of requests were 
received for quotations for estimating 
purposes. Some of these have ma- 
terialized and have helped in creating a 
slight improvement. One manufac- 
turer reports that he is enjoying a 
very good export business, which has 
been of material benefit in increasing 
the company’s output. 

Prompt delivery of raw material 
from the rolling mills enables manu- 
facturers to make quick shipments. 
These begin in from eight weeks to ten 
weeks after closing up the contract. 
Prices are being quoted on an ex- 
tremely close margin and outside of 
any possible change created by a de- 
crease in the price of steel, manufac- 
turers state that they do not see how 
it is possible for prices to be any lower. 
It is the opinion that prices will remain 
fairly stationary for the rest of the 
year. 


Sales of Electric Ranges Showing 
Greatest Steady Increase 


ALES of electric ranges are show- 

ing the greatest steady increase 
ever recorded. The demand is fairly 
well diversified. The best territory at 
present is the Pacific Coast, the middle 
North West, New York state and 
Florida, with some gains also in Penn- 
sylvania and Virginia. Manufacturers 
believe that the increasing interest in 
the electric range has been owing prin- 
cipally to the awakening of the public 
to the use of electricity as a practical 
cooking fuel, and also to the fact that 
central-station companies are begin- 
ning to realize that the electric cooking 
load is profitable and that the equip- 
ment to be prepared to serve the elec- 
tric cooking load is not as consider- 
able as once thought. One company 
feels that at present the manufacturer 
is expected to carry too much load in 
the way of advertising and demonstra- 
tions. Hotel range sales are running 
well above last year’s figures—the in- 
crease is estimated at above 50 per 
cent. In New England successful elec- 
tric range service at a Portland (Me.) 
hotel has led its owners to place a re- 
peat order for equipment for a new 
hotel built at Manchester, N. H. Many 
new propositions are also reported as 
being under way in various sections of 
the country, and interest is increasing. 
Foreign business is reported to be in- 
creasing rapidly. 

Several new models have been placed 
on the market this year and at least 
two manufacturers have added electric 
ranges to their line. One manufac- 
turer states that there is an increasing 
demand for combination coal-electric 
ranges. All manufacturers report be- 
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ing able to make prompt deliveries. 
There have been no radical price 
changes except in cases where the con- 
struction has been changed or consider- 
able improvements made. Prices are 
firm and labor and material costs are 
said not to warrant reductions until 
the industry can get on a mass produc- 
tion basis. 


Outlook for Business Better 
than Earlier in the Year 
Cra improvement in busi- 


aness should be the order, is the 
opinion expressed by Horace S. Meese, 


general sales manager Commercial 
Truck Company, Philadelphia. “There 
is no ground for pessimism,” says 


Mr. Meese, “and business conditions 
throughout the country are funda- 
mentally sound.” Mr. Meese has been 
able to throw considerable light on the 
business outlook because of extensive 
traveling and many interviews during 
the past few weeks. 

“The general tendency at present is 
toward stabilization,” said Mr. Reese. 
“The high-water mark of production 
and business activity reached the early 
part of this year compares very favor- 
ably with that of the first part of 1924. 
There have been no sharp declines, as 
there were a year ago at this time, 
when the lowest levels were reached 
since the spring of 1922. This is very 
satisfying, and while it does not indi- 
cate a large sales prosperity it points 
the way to a continued healthy busi- 
ness. Other favorable signs are: In- 
ventories are in most cases conserva- 
tive, involuntary unemployment is low, 
retail trade is holding its own, farmers 
are receiving more by 30 or 40 cents 
per bushel for their winter wheat than 
they did last year. Altogether, the 
business outlook for the industry for 
the last six months of this year is more 
definitely encouraging than it was in 
the spring months.” 


Non-Ferrous Metals Prices 
Remain About the Same 


OPPER prices have remained steady 

this week but the tonnage sold has 
been the smallest in months. The 
entire non-ferrous metal market has 
been exceedingly quiet, the demand for 
tin being about the only sign of activity. 
The threat of a coal strike in England 
has been in part responsible, although 
it was natural to expect a period of 
mid-summer stagnation after the recent 
heavy volume of sales. Proflucers are 
all sold up and in no need to make 
sacrifice prices. Considerable business 
was done in copper on Thursday and 
Friday of last week at 142 cents, but on 
Saturday and Monday resale lots ap- 
peared and were taken up at 143 cents. 
A decline in London on Monday in- 
creased the cheap offerings by dealers. 
Export demand has been light, with 
American agencies continuing to hold 
their prices at 14.60 cents cif. A 
small amount has been sold at that 
price on the Continent. 

The contract price for New York 
lead, set by the American Smelting and 
Refining Company, continues at 8.20. 
The so-called outside market is some- 
what above this level, however, and 
spot lead has been offered as high as 
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NEW YORK METAL MARKET PRICES 


July 22, 1925 July 29, 1925 
Cents per Cents per 


Pound Pound 
Copper, electrolytic....... . 14 143 
I » Am. 8. eR price bo 8.20 
Antimony...... 16} 17} 
Nickel, ingot..... 34 34 
Zine, spot....... 7.70 7.673 
Tin, Straits... 58} 584 
Aluminum, 99 per cent 28 27 


Base 2opper price July 29, 1925, 16} cents. 


8% cents New York, with some small 
sales below this figure. Practically the 
same condition obtains in the West. 
Monday was active, but during most of 
the week inquiries have not been large. 


Better Business in Southeast— 
Utilities the Best Buyers 


EPORTS from electrical jobbers 

generally indicate improvement 
throughout the Southeastern section in 
the past few weeks, though spotty con- 
ditions are still the rule. The bulk of 
orders received of late have been from 
central stations. Florida and Alabama 
continue in the limelight as regards 
business done and orders from these 
sections are excellent. One jobber re- 
ports that during the past week he re- 
ceived one order from Florida for $20,- 
000 worth of meters and distribution 
transformers and another order for 
creosoted poles amounting to $15,000. 
Pole-line hardware is also moving very 
satisfactorily, an Atlanta jobber hav- 
ing received one order this week from 
Alabama for $15,000 worth of this 
material. Telephone extension activi- 
ties are satisfactory, particularly in 
Florida. An order was received this 
week from a residential subdivision 
concern in that state for $30,000 worth 
of telephone equipment. 

Improvement in demand for wiring 
materials from contractors is to be 
noted, though small contractors and 
dealers are placing their orders on a 
cautious basis. There is report of a 
pick-up in the movement of residential 
lighting fixtures, with the demand rea- 
sonably satisfactory. Flatirons are 
selling well, though dealers say that 
socket appliances generally are slow. 

While the long drought continues, 
intermittent thunder showers have 
served to prevent serious damage to 
crops, which at present have a brighter 
outlook than for several years past, 
but rains to date have been of little or 
no value in solving the water short- 
age problem that is being experienced 
by all hyHro-electric power companies 
in this section of the country. 


Market Steady in New York, 
Though Jobbers Are Quiet 


HE general tone of the electrical 

market in the New York district 
this week is steady, with business in 
most lines stronger than it was this 
time last year. The jobbing houses are 
experiencing a summer lull and report 
little buying at the moment except for 
an induced demand for flatirons, toast- 
ers and percolators due to local sales 
campaigns supported by advertising by 
manufacturers. Also, a fair amount of 
line construction continues, although 
building programs are nearing com- 
pletion. There is some movement in 
conduit and outlet boxes. There is 
general agreement, however, that there 
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is fine promise of good business in 
September and an excellent outlook 
for the fall season. At present jobbers’ 
stocks are very low. 

The manufacturers as a class are 
optimistic. The market for motors this 
summer has been better than for 
two years and continues strong, the 
present demand being better for me- 
dium and larger machines than for 
small sizes, the reason being probably 
that jobbers are inactive, whereas 
manufacturers who buy direct are going 
ahead. The steel and automobile in- 
dustries seem to be providing the best 
orders and inquiries. The general im- 
provement shown in the field of con- 
trol apparatus in June has carried along 
well, although the business consists 
mainly of small orders. 

Sales of wiring devices are rather 
slow, but prospects are good. Plug 
fuses and fuse wire business has in- 
creased in the past three weeks, though 
improvement was not expected until 
fall. Renewable fuses are reported 
steady and non-renewable fuses weak. 
Radio material is beginning to stir in 
anticipation of seasonal demand. A 
large order for reflectors was received 
this week from Philadelphia. Wire 
holds its position, but with very little 
movement. 


Middle West Holds Stable— 
Electrical Trade Optimistic 


NDICATIONS are that the period 

of stabilization entered into about in 
May is continuing in the Middle West. 
While the volume of business has fallen 
off somewhat, reports from basic in- 
dustries are cheerful and optimism is 
prevalent. Favorable reports are being 
received from the agricultural districts 
and building is generally active. The 
various utility companies are carrying 
on with their construction programs 
and some apparatus is being bought. 
Among the interesting orders placed 
this week was one for 126,000 lb. of 
Muntz metal condenser tubes and a 
quantity of 2,400-amp., 720-kva. cur- 
rent-limiting reactors. 

Jobbers’ sales have been somewhat 
irregular in response to the natural 
influence of the summer season. Sales 
of irons and fans have gone remarkably 
well, supported both by the hot weather 
and manufacturers’ activity, with a 
rather good demand for motors, par- 
ticularly fractional horsepower. Con- 
siderable quantities of Christmas tree 
outfits and lamps were purchased this 
week in Chicago. 

Prices remain firm. Cotton covered 
lamp cord ‘prices advanced approxi- 
mately 5 per cent this week and manu- 
facturers in this territory look for fur 
ther advances. 


Electric Lighting Fixtures Active 
in New England 


IGHTING fixtures are in active de- 
mand throughout New England 
due to the continuance of an un- 
paralleled seasonal boom in building. 
Therefore, wire, switches, sockets, and 
miscellaneous devices for residential 
lighting are moving in good volume. 
Industrial electric lighting also is 
progressing and much interest is mani- 
fested in reflectors, store units and dis- 
play illumination. 
An upward trend in sales of small 
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motors appears to be maintained 
throughout this district. One manu- 
facturer reports, that at the present 
pace, the late spring slump in sales 
will soon be overcome; another records 
sales to date to exceed in volume by 
about 14 per cent the total for a cor- 
responding period in 1924. Single 
orders in smal] motors govern as a 
rule, with the demand strong for small 
horsepower capacities. 

Transmission line supplies are mov- 
ing favorably and power units are at- 
tracting considerable interest. Elec- 
tric heating is reported brisk among 
tool-makers but somewhat lagging in 
other lines throughout this territory. 
The outlook for fall business in this 
line is reported to be very promising 
on the basis of many inquiries and de- 
mands for quotations. Household ap- 
pliance sales are spotty. 

While many jobbers profess to see a 
summer slump in sales, business on the 
whole is far from discouraging. One 
group consisting of fourteen stations 
reports sales of household electrical ap- 
pliances to date amounting to $416,616 
as compared with a total of $287,644 
for a corresponding period of last year. 


Pacific Coast Business Good— 
Line Material and Radio Strong 


HE crop outlook and general busi- 

ness conditions this week on the Pa- 
cific Coast are excellent and the - pros- 
pects of some very large purchasing by 
power companies promise record-break- 
ing sales totals for the electrical indus- 
try for the balance of the year. The 
$8,500,000 Bald Rock Canyon project 
of the Great Western Power Company 
is now very much in the picture. 

The new power already available in 
California has necessitated vigorous 
campaigns for new loads. A reaction that 
was somewhat unexpected so early has 
been inquiries from banks and factories 
fovering electric cooking equipment for 
employees’ cafeterias. Other power 
company purchasing has included 30-ft. 
and 40-ft. poles, guy clamps and hooks, 
7,500-volt insulators in 100 and 200 
lots and a carload of 17,500-volt line 
switches from southern California. 
Railroad purchasing has included sup- 
plementary despatching equipment for 
the Sacramento district of the Southern 
Pacific and flashlight renewals for the 
Santa Fé yards and shops. Con- 
tractors’ business is steady and good. 
Among the week’s unusual orders were 
1,700 conduit couplings for Mexican 
export, 1,000 Ib. of resin core solder, 
500 cast brass outlet boxes and 200 
resistance lamps, 660 ohms. 

Radio business has apparently been 
helped rather than hindered by the 
vacation period. Campers’ sets, loud 
speakers and amplifiers have been the 
features, stocks of the last two items 
being practically exhausted. The sale 
of a broadcasting equipment to a San 
Francisco tabernacle was reported dur- 
ing the week. Dealers’ business is pro- 
portionately better in the interior than 
along the coast and among the spe- 
cialties waffle irons, percolator sets and 
flashlights are selling particularly well. 

In the Northwest interest is keen in 
the impending award by the Seattle 
Board of Public Works of a contract 
for 180,000 Ib. of copper wire, the low 
bid received totaling $31,423. 








ye 
ll. 


tle 
act 


AvucusT 1, 1925 


ELECTRICAL WORLD 








Activities of the Trade 





Westinghouse Appoints Street 
Lighting Engineers 

The appointment of the following 
four new street lighting engineers, 
effective immediately, has been an- 
nounced through the supply department 
of the Westinghouse Electric & Manu- 
facturing Company; C. F. Pearson at 
Jacksonville, Fla.; I. B. Boyer at Dallas, 
Tex.; L. F. Watson at Los Angeles, Cal.; 
H. W. Lingenfelter at Chicago IIl. 

Announcement is also made that Wil- 
liam A. Rossel has been appointed 
manager of the central-station division 
of the New York office, and that C. M. 
Kirkpatrick, in addition to his present 
duties as syndicate representative of 
the New York office, has been appointed 
assistant manager of the central-station 
division and will be responsible for the 
sale of all supply apparatus throughout 
the district. 


Allis-Chalmers Gets 50,000-Kw. 
Turbine Order for Waukegan 





The Allis-Chalmers Manufacturing 
Company, Milwaukee, has just received 
an order for a 50,000-kw. steam tur- 
bine unit to be installed in the Wau- 
kegan station of the Public Service 
Company of Northern Illinois. This is 
an Insull property and Sargent & 
Lundy are the engineers. 

This is the third unit provided for 
this station, the first being a 25,000-kw. 
Allis-Chalmers unit, which has been in 
operation for a number of years. 
The second unit, a 35,000-kw. Allis- 
Chalmers turbine, was placed in opera- 
tion last winter. The new unit as well 
as the two units previously installed 
operated in connection with Allis- 
Chalmers condensers. 

The contract is in the million-dollar 
class and it is expected that close on 
to fifteen months will be required to 
complete the order. 

—_—_—_— 


Radio Corporation Reports 
Poor Quarter 


The Radio Corporation of America 
in its statement for the second quarter 
of the year reports a deficit of $391,053, 
this after charging off depreciation, 
patent amortization, federal taxes and 
accrued reserve for year end adjust- 
ments. Gross income for the second 
quarter was but $4,584,465, compared 
with $15,229,923 for the first quarter. 
No figures for the second quarter a 
year ago are available for comparison, 
but it is understood that the quarter’s 
net approximated 8 per cent of the 
gross. The net earnings for the first 
six months of 1925 were $1,537,276, 
equivalent after preferred dividends to 
73 cents a share on the 1,155,400 no par 
shares compared with about $1,737,276 
or 90 cents a share for the first half 
of 1924, 


dtiiddietiaiaiies 

The Miller Company, Meriden, Conn., 
has prepared a new “De Luxe Sales 
Service” book which it plans to mail on 
August 3 to every lighting company in 
the United States that merchandises 


portable lamps. The book contains a 
number of sales suggestions as well as 
copies of available literature descriptive 
of the portable lamps made by the 
Miller Company. 


Curtis Lighting, Inc., 1119 West Jack- 
son Boulevard, Chicago, announces the 
appointment of three new men to its 
staff of sales engineers. They are: 
W. K. Turner, who goes to the Detroit 
office; J. L. Marsh, who will be associ- 
ated with the Philadelphia office, and 
L. B. Pierson, who goes to the Roch- 
ester (N. Y.) office. 


The Conlon Corporation, Chicago, 
announces the appointment of H. D. 
Broughton as sales manager in charge 
of Conlon trade-marked washing ma- 
chines, with headquarters at the gen- 
eral offices of the corporation at Fifty- 
second Avenue and Nineteenth Street. 
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The General Electric Company, at its 
Erie, Pa., plant, is rapidly completing 
work on a large brick and steel ware- 
house 220 ft. x 440 ft. in size, and ex- 
pects to have the building in use about 
October 1. 


The Square D Company, Detroit, 
manufacturer of electrical safety de- 
vices, announces the following changes 
in its personnel: E. W. Chapman, for- 
merly district sales manager in the 
Detroit district, has been appointed as- 
sistant sales manager of the company; 
J. J. Mitchell, who has been district 
sales manager in the St. Louis district, 
has been made district sales manager 
in the Pittsburgh district; T. R. Gano, 
former Pittsburgh district sales man- 
ager, has been transferred to the De- 
troit district as sales manager; H. N. 
Foster has been made St. Louis district 
sales manager. He formerly repre- 
sented the company inthe Texas terri- 
tory. Also, Howard D. Fearey has been 
placed in charge of the Portland (Ore.) 
territory, succeeding H. R. Drew, who 
has resigned. 








New Equipment Available 





\Adternating-Current Adjustable- 
Speed Drive 


An alternating-current motor drive 
giving an infinite number of speeds 
applicable to constant average speed 
requirements has been developed by 
the Louis Allis Company, Milwaukee. 
This drive, known as the “Allis Adjust- 
able Delivery Motor Drive,” makes pos- 
sible the use of an alternating-current 
drive for adjustable speed applications 
of this class. The drive consists of 
three elements, the L-A multi-speed 
squirrel-cage alternating-current motor, 
a revolving drum for establishing the 
average speed, and contactors for 
switching the motor. 

In the operation of the drive a frac- 
tional-horsepower motor is used to re- 
volve the selector switch drum at 1 or 2 
r.p.m. By changing the position of a 
movable brush, a two-speed motor, for 
instance, can be made to run all the 
time on the high speed, all the time on 
the low speed or any desired portion of 
time on the high and low speeds. By 


choosing. a motor the high speed of 
which is faster, and the low speed 
lower, than it is ever desired to run, an 
infinite number of steps can be ob- 
tained. This drive is particularly 
adapted for use with stokers, convey- 
ors, traveling ovens and equipment 
where a constant average speed that 
may be infinitely varied is desired. 
>. 


Wire Straightening Machine.—A ma- 
chine for salvaging old wire has been 
placed on the market by the Kane & 
Roach Company, Syracuse, N. Y. The 
machine is simply constructed and it is 
said that it will salvage 95 per cent of 
the wire put into it. e machine is so 
arranged that once it is adjusted it is 
unnecessary ,to readjust the rolls for 
each size of wire other than to raise or 
lower the last roll to correct the 
tendency of the wire to go up or down 
as it is delivered from the machine. 
It has a capacity of ys-in. to g-in. wire 
at from 150 ft. to 200 ft. of wire a 
minute, and is driven by a Westing- 
house 2-hp. motor. 
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Foreign Trade 
Opportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
ered, further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number: 

Purchase and agency is desired in Bucha- 
rest, Rumania (No. 15,930), for brushes, 
motors and generators, electrical toys, wir- 
ing and wiring apparatus, fixtures, meters 
and protective apparatus. 


Purchase is desired in Dresden, Germany 
(No. 15,973), of insulating forms of hard 
rubber and vulcanized ber and radio 
crystals. 

An agency is desired in Ghent, Belgium 
(No. 15,982), for radio parts. 

Purchase and agency is desired in Bel- 
fast, Ireland (No. 15,931), for radio parts 
and accessories. 

Purchase is desired in Melbourne, Aus- 
tralia (No. 15,977), of telegraph equipment. 

An agency is desired in Antwerp, Bel- 
gium (No. 15,933), for wireless apparatus 
and accessories, 


Sole agency is desired in Amsterdam, 
Netherlands (No. 15,962), for wireless send- 
ing and receiving apparatus. 


ELECTRIC POWER STATION FOR 
DURBAN, SOUTH AFRICA.—Tenders will 
be received by the Electricity Supply Com- 
mission of Union of South Africa, 82 
Marshall Street, Johannesburg, South 
Africa, until Oct. 13 for electric power 
station and equipment at Durban. The 
work will include buildings, overhead elec- 
tric traveling crane, pulverized fuel equip- 


ment, coal and ash-handling plant, two 
12,000-kw. turbo-alternators, condensing 
plant and auxiliaries, transformers, etc. 


Merz & McLellan, 32 Victoria Street, Lon- 
don, S. W. 1, are consulting engineers. For 
details see Searchlight Section. 


TRANSFORMERS FOR MELBOURNKH, 
AUSTRALIA.—Tenders will be received by 
the State Electricity Commission of Vic- 
toria, Melbourne, Australia, until Sept. 21 
for 250-kva., 22,000-volt transformers and 
spares. Specifications have been issued by 
the commission and are available at the 
New York and Chicago district offices of 
the Bureau of Foreign and Domestic Com- 
mere. spenarement of Commerce, Washing- 
ton, 2.4. 








New Trade Literature 





LAMPS AND LIGHTING FIXTURES.— 
The Miller Company, Meriden, Conn., has 
issued a program of selling helps entitled 
“A De Luxe Sales Service’ for all public- 
service companies that merchandise lighting 
equipment. This program has been ap- 
proved by the seventeen merchandising 
executives to whom it was presented for 
comment before production was _ started. 
It contains suggestions for magazine and 
newspaper advertising, copies of bulletins 
for distribution, different methods for selling 
lamps and instructions for display of lamps 
ond other Miller products from the point 
of view of the public-service company. The 
company is also distributing a booklet con- 
taining suggestions for newspaper adver- 
tisements of Miller lamps for the use of 
i ublic service companies. 

STEAM TURBINE— “The New Steam 
Turbine System Bruenn” is the title of a 
catalog issued by the Erste’ Bruenner 
Maschinen - Fabriks - Gesellschaft, Bruenn, 
Moravia, Czechoslovakia, which describes 
and illustrates the new Bruenner turbine. 
It contains engineering information and 
gives some interesting features of that 
steam turbine. 


LIFT TRUCK PLATFORM.—The Lewis- 
Shepard Company, Watertown Station, Bos- 
ton, is distributing a folder in which it an- 
nounces a new type of lift truck platform 
and calls attention to six important fea- 
tures of the platform design. It also con- 
tains an illustration showing the new plant 
of the company. 


DISCONNECTING SWITCHES AND 
OUTDOOR BUS SUPPORTS.—The Cham- 
pion Switch Company, Buffalo, is distribut- 
ing bulletin C, covering its indoor dis- 
connecting switches, in which it gives de- 
tails of construction, line drawings showing 
various mountings and dimension tables. 
Bulletin D issued by the company describes 
its outdoor bus supports. Drawings are 
given showing the interchangeable parts 
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for various mountings. Dimension tables 
and instructions for stacking are included. 


SWITCHBOARD INSTRUCTION BOOK. 
—The General Electric Company, Schenec- 
tady, N. Y., has issued booklet No. 87,000-E, 
entitled “Switchboards, Installation, Oper- 
ation and Maintenance,” containing instruc- 
tions for installing and operating switch- 
boards. Illustrations are given showing 
various types of switchboards, with dia- 
grams, tables, formulas, etc. 


HEAVY-DUTY GRINDER.—Bulletin No. 
1,306 issued by the Hisey-Wolf Machine 
Company, Cincinnati, Ohio, describes and 
illustrates the Hisey 5-hp. _ production 
grinder, equipped for 18-in. diameter by 
3-in. face grinding wheels. 


ELECTRIC CORD AND WIRE STRIP- 
PER.—A circular issued by A. Laubscher, 
77 Fort Pleasant Avenue, Springfield, Mass., 
covers the “Acme” electric cord and wire 
stripper. 


SCREW PUMPS.—William E. Quimby, 
Inc., 209 Parkhurst Street, Newark, N. J., 
is distributing a booklet describing the 
Quimby screw pumps for handling water, 
oils and semi-liquids, in capacities from 
1 to 4,200 gal. per minute. It calls atten- 
tion to the advantages of these pumps 
and contains tables showing loss of head 
in feet due to friction when discharging 
water in pipes, etc. 

INSULATION TAPE.—The _ Elkhart 
Rubber Works, Elkhart, Ind., is distributing 
a leaflet covering its “Hydro-Proof” tape, 
which is designed for high-voltage insula- 
tion and for use in any work where mois- 
ture or even constant immersion in water 
must be endured. 


ADJUSTABLE SPEED MOTOR DRIVE. 
—A bulletin entitled “Allis Adjustable De- 
livery Motor Drive for Alternating Cur- 





rent” has been issued by the Louis Allis 
Company, Milwaukee, Wis. The bulletin 
describes and illustrates the multi-speed 


alternating-current motor, the control drum 
and the contactor panels that make up the 
equipment. The principle of operation of 
the device is included in the bulletin. 








Construction 
News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


PORTLAND, ME.—Bids will be received 
by the Supervising Architect, Treasury 
Department, Washington, D. C., until Au- 
gust 18, for lighting fixtures, wiring, etc., 
for the local marine hospital. 


SKOWHEGAN, ME.—Plans for the re- 
building of the paper mill of the Savage 
Paper Company, recently destroyed by fire, 
causing a loss of about $150,000, include a 
power house. 


MORRISVILLE, VT.—The Board of 
Water and Light Commissioners plan to 
install an outdoor step-up transformer sta- 
tion. C. A. Slayton is secretary. 


MERIDEN, CONN.—Plans are being 
considered for the construction of a power 
house, laundry, bakery and kitchen at the 
Connecticut School for Boys, for which 
$120,000 has been appropriated. 


Middle Atlantic States 


BROOKLYN, N. Y.—The Knox Hat Com- 
pany, 601 Grand Avenue, is considering 
building a power plant. Fletcher-Thomp- 
son, Inc., 415 Lexington Avenue, New York, 
is architect and engineer. 

BROOKLYN, N. Y.—Bids will be received 
by the Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., until 
Aug. 4 for furnishing electric heaters, flat 
irons, percolators and toasters, etc., at the 
Navy Supply depot, South Brooklyn. 

BUFFALO, N. Y.—The Buffalo General 
Electric Company contemplates removing 
the overhead lines on Ridge Avenue and 
placing the wires in conduits. 

BUFFALO, N. Y.—The Fairmont Cream- 
ery Company of New York contemplates the 
construction of a power plant in connection 
with a warehouse at 197 Scott Street, to 
cost about $250,000. 

BUFFALO, N. Y.—Bids will be received 
at the office of the supervising architect, 
Treasury Department, Washington, D. C., 
until Aug. 19 for furnishing and installing 
one controller, etc., for elevator at the 
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United States Marine Hospital, Buffalo. For 
details see Searchlight Section. 


BUFFALO, N. Y.—The City Council has 
contracted with the Buffalo General Elec- 
tric Company for street-lighting service for 
a period of three years. Extensions and 
improvements will be made, including larger 
and improved lighting units. 


RAYBROOK, N. Y.—Bids will be re- 
ceived by the Superintendent of Purchase, 
Capitol, Albany, until Aug. 10 for con- 
struction, including heating, sanitary and 
electric work, of laboratory at the New 
ae State Hospital for Incipient Tuber- 
culosis. 


MILLBURN, N. J.—Permission has been 
granted the Jersey Central Power & Light 
Company, Morristown, to issue 35,000 shares 
in capital stock, no par value, to be used 
to acquire the property of the Millburn 
Electric Company. Extensions in trans- 
mission lines are planned. 

MILFORD, N. J.—The New Jersey Power 
& Light Company, Dover, is negotiating for 
the purchase of the municipal electric 
plant. If taken over improvements will be 
made to the present system. 


ORANGE; N. J.—The Orange Merchants 
Association is negotiating with the City 
Commission for the installation of improved 
lighting system on Main Street. 

MEDIA, PA.—Plans for rebuilding the 
local mill of the Sackville Mills, Inc., re- 
cently destroyed by fire, with a loss of 
about $125,000, includes a power plant. 


NEW CASTLE, PA.—Plans for the pro- 
proposed local plant of the Grasselli Powder 
Company, Guardian Building, Cleveland, 
Ohio, for the manufacture of electric fuses, 
etc., include a power house. 


PITTSBURGH, PA.—Bids will be re- 
ceived by the board of trustees, Western 
State Penitentiary, Northside, until August 
3, for electric materials for the institution, 
to be delivered at Rockview, Center County. 

SCRANTON, PA.—Plans for the proposed 
new plant of the Stegmaier Brewing Com- 
pany include a power house. 

WILMINGTON, DEL.—The Wilmington 
& Philadelphia Traction Company plans tu 
build a substation on West Tenth Street, 
near Lincoln Street. 


CHARLESTON, W. VA.—Plans for the 
proposed refractory plant to be built in 
this district by the Elkland Fire Brick Com- 
pany, Bank of Commerce Building, to cost 
about $100,000, include a power house. 

CUMBERLAND, W. VA.—The Crescent 
Brick Company plans to build a power 
house at its proposed vitrified sewer pipe 
plant in the Yellow Creek section, to cost 
$250,000. 

WASHINGTON, D. C.—Bids will be re- 
ceived by the Purchasing Agent, Post Office 


Department, Washington, until August 4, 
for three 5-hp. motors. Also, until August 
5, for 100 double pole snap _ switches, 
20 amp. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the office of the Purchasing 
Officer, the Panama Canal, Washington, 
D. C., until Aug. 10 for motor trucks, elec- 
tric oven, glass tube fuses, marine boxes 
and fixtures, voltmeters, transformers as 


per circular No. 1687. 

WASHINGTON, D. C.—Bids will be re- 
ceived by the General Purchasing Officer, 
Panama Canal, Washington, until August 
13, for motors, transformers, electric bells, 
electric welding outfits, cable, etc. (Panama 
Circular 1684.) 


WASHINGTON, D. C.—Bids will be re- 
ceived by the Quartermaster, Marine Corps, 
Washington, until August 4, for electrical 
supplies, including 9,000 ft. copper wire; 
250 ft. armored conductor; 10 surface cabi- 
nets; 200 fuses, ete. (Schedule 70.) 


WASHINGTON, D. C.—Bids will be re- 
ceived by the Chief Signal Officer, United 
States Army, Washington, until August 6, 
for telephone supplies, including trans- 
mitter buttons, cords, dials, switches, 
mouthpieces, ete. (Circular €.P. 20991-1). 
Also, until August 15, for two Wheatstone 
bridges, three scale and lamp stands, and 
two resistances (Proposal C.P. 21388-1.) 


North Central States 


CRYSTAL FALLS, MICH.—The McKin- 
ney Steel Company plans to rebuild its 
local power plant, recently destroyed by 
fire, with a loss of about $40,000. 


DETROIT, MICH.—Electric power equi))- 
ment will be installed in the proposed addi- 
tion to the plant of Dodge Brothers, Inc. 
Joseph Campau Avenue, consisting of 4 
ty ed eight buildings, to cost about $/,- 
500,000. 
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for the construction, of a substation, on 
‘Livernois Avenue, to cost about $150,000. 


ELK RAPIDS, MICH.—The property of 
ithe Elk BDlectric Company has been ac- 
‘quired by the Michigan United Light & 
‘Power Company, Ludington. Extensions 
sand betterments, to the system and trans- 
‘mission line are contemplated. 


CLEVELAND, OHIO—Plans are being 


.econsidered by the Division of Light and 


Power for an addition to the municipal 
electric plant at East Fifty-third Street and 
‘the Lake front. A machine shop will also 
be erected. H,. Kregelius, City Hall, is 
varchitect. 


CLEVELAND, OHIO.—Bids will be re- 
‘ceived at the office of the Commissioner of 
‘Purchases and Supplies, City Halli, until 
jAug. 5 for covering all of the city’s re- 
quirements of dry batteries for a period 
‘of one year. Separate bids will also be 
received until Aug. 7 for pipe covering and 
for: fiber duct for the Division of Light 
and Power. 


PORTSMOUTH, OHIO.—The installation 
of an electric traffic control system through- 
out the business section of the city is under 
consideraion by the City Council. 


TOLEDO, OHIO.—The installation of 118 
additional arc lamps on the Summit Street 
extension has been approved by the City 
Council. 


DANVILLE, KY.—Steps have been taken 
by the Chamber of Commerce for the in- 
stallation of an ornamental lighting system 
in Danville. Electric service is supplied by 
the Kentucky Utilities Company, Louisville. 

BROWNSTOWN, IND.—The Interstate 
Public Service Company, Indianapolis, 
which recently acquired property of the 
Brownstown Water & Light Company and 
the system of the Jackson County Trans- 
mission Company, plans extensions in its 
transmission lines in this section. 


AURORA, ILL.—A contract has_ been 
awarded by the Western United Gas & 
Blectric Company to Stone & Webster, Inc., 
Boston, for the installation of a 20,000-kw. 
turbo-generator and two additional 1,000- 
hp. Stirling boilers with chain grate 
stokers in its local plant. The entire forced 
draft system will be remodeled and new 
equipment installed. The boiler room will 
be remodeled, providing for ash tunnels, 
a fan room, and a skip hoist for ash han- 
dling will be erected; extensions to coal- 
handling equipment will also be made. In 
addition a 33,000-volt transmission line 
will be erected between Elgin and Glen 
Ellyn, 20 miles long, with a low-tension 
substation at Glen Ellyn. 


CHICAGO, ILL.—A permit has been 
granted the Commonwealth Edison Com- 
pany to build a substation at 11632 Front 
Street, to cost about $75,000. 


CHICAGO, ILL.—The H. W. Caldwell & 
Sons Company, 1700 South Western Ave- 
nue, plans to build a power plant at 2430 
West Eighteenth Street, to cost about 
$200,000. Moore & Nealy, 219 East Su- 
perior Street, are engineers. 


ELGIN, ILL.—The Aurora, Elgin & Fox 
River Electric Company has awarded a 
contract to Stone & Webster, Inc., Boston, 
for an addition to its local 33,000-volt 
substation. 


ELGIN, ILL.—The Western United Gas 
& Electric Company, Aurora, has petitioned 
the Commerce Commission for authority to 
erect a transmission line between Elgin 
and Glen Ellyn, and to a point between 
Wheaton and Glen Ellyn, to connect with 
- existing line on the Naperville-Wheaton 

oad. 


MURPHYSBORO, ILL.—Extensions and 
improvements are contemplated by the 
Southern Illinois Gas Company to its local 
gas, waterworks and electric plants, to cost 
about $300,000. New equipment, including 
two 500-hp. boilers and a 450-kw. steam- 
turbine generating unit will be installed. 


QUINCY, ILL.—Plans are under way by 
the South Side Merchants’ Association for 
the installation of an ornamental lighting 
system on Eighth Street from Main Street 
to Ohio ‘Street and on State Street, from 
Seventh to Ninth Street. It is proposed to 
use ornamental standards, mounted with a 
Single lamp of 250 cp. The cost is esti- 
mated at about $1,000 to the block. 


SPRINGFIELD, ILL.—Plans are being 
Prepared for improvements to the municipal 
electric plant, including the installation of 
an 8,000 or 10,000-hp. turbo-generator, to 
cost from $125,000. to $175,000. 


RARABOO, Wis.—The construction of a 
hydro-electric power plant at Honey Creek 
flats, near Prairie du Sac, is under con- 
= ration by the Supervisors of Sank 

ounty, 

BARRON, WIS.—The City Council has 
approved an expenditure of $20,000 for the 
Installation of an oil-burning g2nerating 
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unit in the municipal electric plant to sup- 
plement the two municipal water plants. 


BELOIT, WIS.—Plans are under way 
by the Northwest Utilities Company, Chi- 
cago, which recently acquired the property 
of the Beloit Water, Gas & Electric Com- 
pany, to erect transmission lines to connect 
with the systems of the Wisconsin Power & 
Light Company and the Southern Wisconsin 
Electric Company, nearby to the north and 
the east. Another line from the south will 
be built to connect with the system of the 
Illinois Northern Utilities Company. 


GREEN BAY, WIS.—The Byllesby Engi- 
neering & Management Corporation, Chi- 
cago, which recently acquired the proper- 
ties of the Wisconsin Public Service Cor- 
poration, announce that it will carry out 
the expansion plans in progress by the 
Wisconsin Corporation, which included the 
construction of a large steam-driven gen- 
erating plant and a large central office 
building in Green Bay. Plans for the pro- 
posed power plant have been altered to 
provide for a much larger plant than origi- 
nally planned. A survey is to be made with 
a view of erecting a _ transmission line 
across the state connecting with the prop- 
erties of the Northern States Power Com- 
pany. 

JANESVILLE, WIS.—Plans are under 
way by the Wisconsin Power & Light Com- 
pany which will make Janesville a power 
center for this part of the state. The work 
will include the installation of a 200-kw. 
direct connected vertical type, waterwheel- 
driven generating unit, at its Monterey 
plant, to cost about $40,000.- Later an addi- 
tion will be added to the power station 
to house a new generating unit, with pro- 
vision for a second unit when the demand 
requires. A 5,000-kw. synchronous con- 
denser will be installed in the Eastern 
Avenue substation, at a cost of $35,000. A 
third transmission line is to be erected into 
the city, connecting with the system of the 
Beloit (Wis.) Water, Gas & Electric Com- 
pany. This line will have a capacity of 
33,000 volts, but will carry 13,000 voits 
until a power boost is necessary. 


KAUKAUNA, WIS.—The Green Bay & 
Mississippi Canal Company has applied to 
the Federal Power Commission for author- 
ity to build a hydro-electric plant at Rapid 
Croche dam, located about 4°‘ miles below 
Kaukauna on the Fox River. The plans 
call for a development of 3,800 hp., to cost 
about $500,000. A transmission line will 
be erected from the proposed plant con- 
necting it with its plant at Kaukauna. 
When completed both plants will be leased 
to the city of Kaukauna. 


MENESHA, WIS.—The Railroad Com- 
mission has granted the City Council per- 
mission to extend the transmission lines 
of the municipal lighting system to supply 
electricity to consumers in adjacent rural 
districts. An additional Diesel engine 
driven generating unit will be installed to 
enable the plant to furnish this’ service. 


ROYALTON, WIS.—The village officials 
have granted the Wisconsin Traction, Light, 
Heat & Power Company, Appleton, a fran- 
chise to furnish electricity here. A high 
tension transmission line will be erected 
from New London to Royalton. 


WISCONSIN RAPIDS, WIS.—Arrange- 
ments have been completed by the Nekoosa- 
Edwards Paper Company to build a new 
power plant, equipped with two 1,000-hp. 
hydro-electric units, with provision for the 
installation of a third unit when the de- 
mands requires. The cost is estimated at 
about $250,000. 


ST. PAUL, MINN.—Plans have been 
prepared by the Chicago, Milwaukee & St. 
Paul Railroad Company for the erection of 
a power plant on Terrace Road, to cost 
about $35,000. 


MALDEN, MO.—The Council is consider- 
ing calling an election to vote on a proposal 
to issue $52,000 in bonds for improvements 
to the municipal electric plant and for 
waterworks. F. L. Wilcox, Chemical Build- 
ing, St. Louis, is engineer. 


HIGHMORE, S. D.—Plans are being pre- 
pared for improvements to the municipal 
electric plant, including the installation of 
a 75-hp. generating unit and changing the 
system from direct to alternating current. 
Harry Kjelmyr is manager. 


MASKELL, NEB.—Bonds have been au- 
thorized for the erection of a transmission 
line to secure electricity for local service. 


EMPORIA, KAN.—The Kansas Electric 
Power Company, Lawrence, which is erect- 
ing a 5-mile extension to connect with the 
line into Cottonwood Falls, plans to build 
a transmission line from Lebo to Reading 
to supply electric service there. 

TOPEKA, KAN.—Plans are being pre- 
pared for the installation of ornamental 
He eo on East Fifth Street, covering six 

ocks. 
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Southern States 


ATLANTA, GA.—The construction of an 
electric power plant and brick manufactur- 
ing plant is reported to be under considera- 
tion by Luther C. White, superintendent of 
prisons. 


FORT LAUDERDALE, FLA.—The Flor- 
ida Power & Light Company, Miami Beach, 
has acquired a site on Cunningham Avenue, 
on which it will erect a substation. 


INVERNESS, FLA.—The City Council 
is considering the purchase of the local elec- 
tric plant. If taken over improvements will 
be made to the system. E. V. Camp and 
associates, Moreland and DeKalb Avenues, 
Atlanta, Ga., are engineers. 


LAKE CITY, FLA.—Bids will be received 
by the Construction Division, Veterans’ 
Bureau, Washington, D. C., until August 
18, for outside electric service, ground light- 
ing and fire alarm system at Hospital 
No. 63. 

MADISON, FLA.—The municipal elec- 
tric plant is reported to have been acquired 
by the Valdosta (Ga.) Lighting Company, 
which plans to erect a transmission line to 
Madison, a distance of about 28 miles, to 
cost about $50,000. 


ST. AUGUSTINE, FLA.—Electric power 
equipment will be installed at the proposed 
local locomotive and car repair shops of 
the Florida East Coast Railway Company, 
to cost about $500,000. Battey & Kipp, 123 
West Madison Street, Chicago, are engi- 
neers. 

ST. PETERSBURG, FLA.—A special 
election will be held on September 8, to 
vote on the proposal to issue $235,000 in 
bonds for extensions to the municipal elec- 
tric plant, including the installation of two 
new generating units, etc. 


WEST PALM BEACH, FLA.—The City 
Council plans to install a fire and police 
alarm system to cost about $50,000. Also, 
a signal system for municipal service, to 
cost about $35,000. 

CHATTANOOGA, TENN.—The installa- 
tion of ornamental lamps on Eleventh Ave- 
nue has been approved by the City Council. 

KNOXVILLE, TENN. — The Knoxville 
Power & Light Company plans to install 
an underground conduit system on a num- 
ber of streets in the business section. 


CLANTON, ALA.—A franchise has been 
granted the Alabama Power Company, 
Birmingham, to erect a transmission line 
from its local plant to Thorsby and Jemison. 


DUCK HILL, MISS.—The City Council 
has granted the Mississippi Power & Light 
Company, Jackson, a twenty-five year fran- 
chise to supply electricity here. 

GRAVETTE, ARK.—tThe installation of 
a 90-hp. gas engine in the municipal elec- 
tric plant is under consideration. 

CROWLEY, LA.—Plans are under way 
by A. E. Boger, 350 East Fifty-sixth Street, 
Chicago, to organize a company, to be 
known as the Central Louisiana Light & 
Power Company to generate and distribute 
electricity throughout southern Louisiana. 
The present plans call for the construction 
of 60,000-hp. steam-generating plant on 
the Mermentau River, near Crowley. The 
cost is estimated at $11,000,000. 

DUNCAN, OKLA.—Bonds to the amount 
og $110,000 have been authorized for im- 
provements to waterworks, including seven 
deep wells, additional power unit, etc. 

OKMULGEE, OKLA. — The Oklahoma 
Power Company contemplates the erection 
of a 23,000-volt transmission line from 
Okemah to Castle and Boley, with distribu- 
tion system in each town, to cost about 
$30,000. 

EDNA, TEX.—The Edna Electric Light 
& Ice Company plans to erect a transmis- 
sion line from El Campo to Edna. 


JASPER, TEX.—The East Texas Light 
& Water Company, recently incorporated, 
plans to construct and operate an electric 
plant and waterworks here. M. L. Howard 
of San Antonio, is interested in the com- 
pany. 


MENARD, TEX.—The West Texas Utili- 
ties Company, Ballinger, is planning to ex- 
tend its transmission system from Bal- 
linger to Menard, via Paint Rock and Eden, 
where it has acquired the plant of the 
Menard Light & Power Company. The 
cost of the line and other improvements is 
estimated at $150,000. 

SAN ANTONIO, TEX.—The Lone Star 
State Power Company, recently organized, 
has acquired the electric plants at Flores- 
ville, Kyle, Buda, Round Rock, Hutto, 
Burnet and Bertram. 


_'TAYLOR,. TEX.—The Texas Power & 
Light Company, Dallas, has acquired a site 
in Taylor, for a proposed substation, to 
cost about $100,000. 
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Pacific and Mountain 
States 


SEATTLE, WASH.—The annual report 
submitted by J. D. Ross, superintendent of 
lighting, urges the expansion of the Skagit 
River hydro-electric project, and particu- 
larly emphasizes the development of the 
Ruby Creek unit of the Skagit. The report 
states that a 200,000-hp. plant could be 
built for $11,000,000. This amount in- 
cludes a railway from the present plant to 
Ruby Creek, at a cost of $1,000,000, and 
an arch dam to be installed under the 
supervision of the government at a cost of 
2,000,000. 

SOUTH TACOMA, WASH.—A committee 
has been appointed by the Lake Improve- 
ment Club to make investigations relative 
to securing électric light service for the 
district. C. Tucker is president of the club. 


TACOMA, WASH.—The Municipal Light 
Department is planning to place the elec- 
tric wires underground in ten blocks in the 
business district during this year. Llewel- 
lyn Evans is general superintendent. 


LOS ANGELES, CAL.—Plans have been 
prepared. by the Bureau of Light and 
Power, for a substation to be erected on 
Mateo Street, to cost about $125,000. 


LOS ANGELES, CAL. — Arrangements 
are being made by the Bureau of Light and 
Power, for the construction of two sub- 
stations, at 11211 Missouri Street, and 856 
West Ninety-first Street, respectively, to 
cost about $50,000. 


OAKLAND, CAL.—Bids will be received 
by the East Bay Municipal Utility District, 
Ray Building, 1924 Broadway, until Sept. 
4 as follows: (1) For construction of dam 
about 350 ft. high; (2) an aqueduct of 
tunnels and pipe lines about 90 miles long; 
(3) a pumping plant and auxiliaries. John 
H,. Kimball is secretary. 


SAN FRANCISCO, CAL.— Plans have 
been prepared by the Pacific Gas & Electric 
Company for the construction of a_ boiler 
building and generator building, at Mary- 
land and Humboldt Streets, to cost $60,000. 


SAN FRANCISCO, CAL.—Bids will be 
received by the Bureau of Supplies and 
Accounts, Navy Department, Washington, 
D. C., until August 4, for three portable 
electric drills for the Mare Island navy 
yard (Schedule 4079.) 

SOUTH SAN FRANCISCO, CAL.—The 
Western Pipe & Steel Company plans to 
install electric power equipment in its new 
group of shops, to cost about $900,000. 


GEM, IDAHO—The Hecla Mining Com- 
pany, Wallace, Idaho, plans to install elec- 
trie power equipment in connection with 
additions in its local concentrating mill, to 
cost about $150,000. 


SHERIDAN, WYO. — Bids are being 
asked by the Sheridan County Electric 
Company, 54 South Main Street, for mate- 
rial for the construction of about 7 miles 
of 22,000-volt, three-phase transmission 
line. When completed it will give a double 
circuit from its power plant at Acme, about 
10 miles distant. Thomas Hughes is su- 


perintendent. 
Canada 


COUTTS, ALTA.—Plans for the _ pro- 
posed local oil refinery to be erected by the 
Arro Refining Company, Lewiston, Mont., 
te cost about $300,000, include a power 
plant. 


FORT ALEXANDER, MAN.—Plans are 
under way, it is reported, by the engineers 
of the Spanish River Pulp & Paper Com- 
pany, Dayton, Ohio, for the construction of 
a plant at Fort Alexander for the Manitoba 
Pulp & Paper Company, Ltd., McArthur 
Building, Winnipeg. The cost of the plant 
is estimated at $4,500,000. Bids, it is 
understood, will be soon asked for. The 
equipment will include pulp and paper mill 
machinery, generators, motors, accessories. 

REGINA, SASK.—The Municipal Electric 
Light and Power Department is consider- 
ing the installation of an additional gen- 
erating unit in the municipal electric plant. 


Miscellaneous 


PONCE, P. R.—The Ponce Electric Com- 
pany has awarded a contract to Stone & 


Webster, Inc., 147 Milk Street, Boston, for 
the installation of an additional 1,500-kw. 
turbo-generator with barometric condenser 
and auxiliaries and a 300-hp. boiler with 
oil burners at its power plant. Exftrisions 
will. be made to the turbine and boiler 
rooms, and the spray pond-will be enlarged. 
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Electrical 


Patents 
Announced by U. S. Patent Office 


(Issued June 30, 1925) 


1,543,729. Evecrro.tytic CELL; J. Slepian, 
Wilkinsburg, Pa. App. filed Dec. 22, 
1919. 

1,543,730. MEASURING SyYsTEM: B. H. 
Smith, Turtle Creek, Pa. App. filed 
March 8, 1919. For summating the va- 
rious increments of power supplied to a 
circuit at a plurality of widely separated 
points. 

1,548,734. TROLLEY CONDUCTOR AND Suwus- 
PENSION MEANS THEREFOR; P. G. Swars, 
Pittsburgh, Pa. App. filed Oct. 27, 1923. 

1,543,736. METHOD OF AND MEANS FOR 
TRANSLATING PRESSURE VARIATIONS; P. 
Thomas, Edgewood, Pa. App. filed Nov. 
14, 1922. 

1,543,737. AuTOMATIC 
F. Thornton, Jr., Pittsburgh, 
filed March 138, 1924. 

1,543,753. THERMOSTAT SIGN FLASHER; C. 
G. Dominic, Springfield, Mo. App. filed 
Aug. 11, 19238. 

1,543,772. APPARATUS FOR NEUTRALIZING 
RADIOINTERFERENCE ON WIRE LINES; R. 
N. Hunter, Brooklyn, N. Y. App. filed 
Nov. 20, 1922. 

1,543,775. APPARATUS FOR NEUTRALIZING 
RADIOINTERFERENCE ON WIRE LINES; L. 
M. Ilgenfritz, Orange, N. J. App. filed 
Nov. 20, 1922. 

1,543,789. PRINTING TELEGRAPH EXCHANGE 
System; R. D. Parker and G. S. Vernam, 
Brooklyn, N. Y. App. filed Dec. 23, 1922. 

1,543,806. ELecrric FIXTURE SwitcH; D. 
N. Thompson, Syracuse, N. Y. App. filed 
July 5, 1923. 

1,543,813. IMPULSE-GENERATING DEVICE; G. 
F. Atwood. Newark, N. J. App. filed 
July 14, 1923. The transmission of uni- 
formly spaced impulses of predetermined 
characteristics. 

1,543,824, 1,543,825. SWITCHING DEVICE; 
H. F. Dobbin, New York, N. Y. App. filed 
Oct. 6, 1921. Employed in telephone sys- 
tems. 

1,543,828. CoMBINED SHOE TREE AND DRIER; 
A. G. Doyle, Chicago, Ill. App. filed 
June 26, 1922. 

1,543,836. SIGNALING SYSTEM; J. 
Orange, N. J. App. filed Nov. 
Selective ; for train despatching. 

1,548,854. TELEPHONE-EXCHANGE SYSTEM ; 
L. H. Johnson, Bloomfield, N. J. App. 
filed Jan. 3, 1921. Machine switching. 

1,543,859. RADIUM THERAPEUTIC DEVICE; 
E. D. Leman, East Orange, N. J. App. 
filed Oct. 27, 1922. 

1,543,861. METHOD OF AND APPARATUS FOR 
PRODUCING COPPER SHEETS ELECTROLYTIC- 
ALLY; W. W. McCord, Wyandotte, Mich. 
App. filed May 16, 1924. 

1,543,868. METHOD AND APPARATUS ° FOR 
ELECTRICAL REGULATION; F. W. Merrill, 
East Orange, N. J. App. filed Aug. 24, 
1921. Reciprocating booster system 
which automatically maintains the volt- 
- of a distribution circuit at a desired 
value. 

1,543,866. METHOD OF TESTING SLATE FOR 
ELECTRICAL PURPOSES; W. R. Notvest, 
Euclid, Ohio. App. filed May 15, 1923. 

1,543,867. REPRODUCER FOR SOUND RECORDS; 
H. 1 haat Chicago, Ill. App. filed May 
3, 1922. 

1,543,869. TELEPHONE-EXCHANGE SYSTEM ; 
L. Polinkowsky, New York, N. Y. App. 
filed June 5, 1919. Automatic. 

1,543,872. VacuuM TUBE APPARATUS; S. 
Ruben, New York, N. Y. App. filed 
April 18, 1923. For circuit control. 

1,543,886. TELEPHONE SYSTEM; H. 5S. 
Turner, Brooklyn, N. Y. App. filed Feb. 
27, 1915. Trunking systems. 

1,543,893. TELEPHONE System; S. B. Wil- 
liams, Brooklyn, N, Y. App. filed March 
31, 1923. Automatic. ’ 

1,543,900. TESTING SYSTEM FOR AUTOMATIC 
TELEPHONE SWITCHES; A. S. Bartels, 
Tenafly, N. J. App. filed July 23, 1923. 

1,543,905. LINED CRUCIBLE; M. S. Clawson, 
Upper Montclair, N. J. App. filed July 9, 
1923. For use with electric furnaces, 

1,543,906. ‘TELEGRAPHIC RECEIVING APPA- 
RATUS FOR PRODUCING PUNCHED TAPE; 
F. G. Creed, Croydon, England. App. 
filed June 18, 1923. 

1,543,908. M®rHOD OF OPERATING ELECTRIC 
FURNACES; W. Dyrssen, New York, N. Y. 
App. filed March 30, 1922. Control of 
the power input. 

1,543,914. TELEPHONE SwITcH; H. W. Goff, 
New York, N. YY. App. filed May 1, 1923. 
Automatic switch of the co-ordinate. type. 


ELEcTRIC TOASTER; 
Pa. App. 


Cc. Field, 
26, 1920. 


VoL. 86, No. 5 


1,543,927. CutT-OuT ASSEMBLY; O. Kersten, 
Highland Park, Mich. App. filed Oct. 
14, 1921. For battery-charging: systems. 

1,543,928. ELecTricAL DEHYDRATOR; R. E. 
Land, Houston, Tex. App. filed Aug. 4, 


1923. 

1,543,933. TrsTING DEVICE FoR TELEPHONE 
EXCHANGE SyYsTeEMsS; E. R. Lundius, 
Brooklyn, N. Y. App. filed May 8, 1923. 

1,543,937. AUTOMATIC TELEPHONE Ex- 
CHANGE System; J. L. McQuarrie, New 
York, N. Y. App. filed Nov. 28, 1921. 

1,543,938. ELectric STovE HEATER ELE- 
MENT; R. H. MacInnes, Hamilton, On- 
tario, Can. App. filed Feb. 9, 1925. 

1,543,952. ELectric SwitcH; C. D. Platt, 
Bridgeport, Conn. App. filed Jan. 10, 
1925. Enclosed safety switch having a 
quick-break mechanism. 

1,543,967. TELEPHONE EXCHANGE SYSTEM; 
S. B. Williams, Brooklyn, N. Y. App 
filed June 13, 1923. Automatic. 

1,543,981. ELectTrRICAL SYSTEM OF DIsTRI- 
BUTION; W. F. Bouche, Lancaster, N. Y. 
App. filed Jan. 21, 1922. Using genera- 
tor-storage-battery arrangement. 

1,543,990. ELecTRICAL MEANS FoR Propuc- 
ING MusICcCAL Notes; L. De Forest, New 
York, N. Y. App. filed April 24, 1915. 

1,543,992. TELEPHONE TRANSMITTER AM- 
PLIFIER AND REPPATER; H. H. Dunwoody, 
we D. C. App. filed Oct. 25, 

1,543,994. INDUCTOMETER; J. G. Ferguson, 
Brooklyn, N. Y. App, filed Dec. 18, 1923. 
Having a small stray field. 

1,543,998. CONNECTION OF ELECTRIC CoNn- 
pucTors; E. Gindre, Levallois-Perret, 
France. App. filed April 14, 1924. Ina 
carbon or graphitic composition. 

1,544,001. ELecTrRosTATIC REPRODUCER FOR 
TALKING MACHINES AND THE LIKE; N. 
Groenebaum, Neu-Babelsberg, near Ber- 
lin, Germany. App. filed Jan. 3, 1925. 

1,544,010. GENBPRATOR OF ELECTRIC CuR- 
RENT; E. Jordan, Paris, France. App. 
filed April 24, 1923. In which current is 
generated directly by the reciprocation 
of a moving piston actuated by the ex- 
pansion of a fluid. 

1,544,027. PLATING Device; J. J: Mueller, 
Jr., Ottawa, Ill. App. filed Feb. 1, 1923. 

1,544,044. Process OF AND APPARATUS FOR 
AUTOMATIC ELECTRIC ARC WELDING; A. 
Smith, San Mateo, Cal. App. filed March 
24, 1919. 

1,544,052. METHOD OF AND APPARATUS FOR 
PURIFYING LiquiIps; M. D. Avery, Chi- 
cago, Ill. App. filed Jan. 19, 1923. 

1,544,081. TRANSMITTING INTELLIGENCE BY 
RADIANT ENERGY; F. K. Vreeland, Mont- 
clair, N. J. App. filed Jan. 2, 1907. 

1,544,089. Saretry SwitcH AND Fuse Box: 
C. L. Eidlitz, New York, N. Y. App. filed 
Aug. 14, 1919. 

1,544,102. Arc GENERATOR; P. O. Pedersen, 
Fredericksberg, near Copenhagen, Den- 
mark. App. filed June 21, 1919. For 
increasing the constancy of the oscilla- 
tions and the efficiency in producing high 
frequency currents. 

1,544,106. SwitcH HovusIne StructTurE; W 
M. Scott, Tredyffrin Township, Chester 
County, Pa. App. filed Oct. 2; 1919. 

1,544,113. ALTERNATING CURRENT INDUCTION 
MorTror; T. Torda, Budapest, Hungary 
App. filed June 7, 1922. Compensated for 
phase displacement. 

1,544,127. METHOD AND ARRANGEMENT FOR 
DETERMINING CROSSTALK IN MULTI-CIR- 
cuIT SysTeMs; F. Breisig, Berlin, Ger- 
many. App. filed Aug. 13, 1921. 

1,544,137. DEvIcE FOR PROTECTING ELEC- 
TRICAL CIRCUITS FROM OVERHEATING; O. 
Dreyer, Essen-on-the-Ruhr, Germany. 
App. filed Jan. 21, 1925. 

1,544,138. Provrectivp DEVICE FoR ELECTRIC 
CURRENT CONSUMING APPARATUS; 0. 
Dreyer, Essen-on-the-Ruhr, Germany. 
App. filed April 25, 1924. Thermostat. 

1,544,151. METHOD OF AND APPARATUS FOR 
FORMING CONTINUOUS ELECTRODES; A. 
Helfenstein, Vienna, Austria. App. filed 
March 20, 1923. 

1,544,156. TRANSMITTING PICTURES’ BY 
WIRELESS; C. F. Jenkins, Washington, 
D. C. App. filed March 13, 1922. 

1,544,157. Rapio RECEIVING Device; C. F. 
Jenkins Washington, D. C. App. filed 
Sept. 11, 1922. 

1,544,158. WIRELESS BROADCASTING OF PIc- 
TURES; C. F. Jenkins, Washington, D. ©. 
App. filed Sept. 11, 1922. 

1,544,159. ELecTrric WaTER HEATER; F. C. 
Jento, Hamilton, Ontario, Canada. App. 
filed April 24, 1923. May be made either 
portable or stationary. 

1,544,188: PLATING BARREL; J. W. Slattery, 
ae Conn. App. filed Oct. 29, 

1,544,191. PorRTABLE ELEcTRIC SEARCH- 
LIGHT; R. L. Smith, Belmont, Mass. APP. 
filed Feb. 21, 1924. 

1,544,201. Wertpine Process; C. B. Waters, 
Mowtciair, N. J. App. filed Aug. 16. 
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Utility Stocks Improve 


Southeastern Power & Light Is 
Leader as Shares Jump 25 
Points in Week 


HILE the general trend of power 

and light stocks continued up- 
ward last week, improvement was not 
spectacular except in the case of one 
or two issues. Conditions continued to 
favor bullish movements for industrial 
and railroad issues and these same con- 
structive forces aided the rise in util- 
ities. 

Nowhere in the whole power and 
light list, however, was there to be 
found.a.mevement so spectacular as 
that in Southeastern Power & Light 
Company’s stock. The old Alabama 
Traction, Light & Power stock, which 
late last year was split on a two to one 
basis into the new Southeastern, sold 
between 30 and 40 in 1924. Southeast- 
ern subsequently sold at the same level, 
but last week touched 156. In other 
words, stock that could have been 
bought last year at 30 now has reached 
a level equivalent to 312. Publication 
of the company’s initial annual report, 
progress with the Cherokee project, by 
which the utility expects greatly to 
enlarge its power capacity, and persist- 
ent rumors about merger possibilities 
are what stimulated trading activity. 
It is also expected that the company 
will, through numerous additions of 
properties and growth, about double 
its gross revenues in 1925 as against 
1924, 

North American Company’s_ stock 
was a leader among the listed issues 
and moved into new high territory 
around 60 on buying stimulated by the 
company’s continued improvement in 
earnings position. The new income 
statement for the June quarter shows 
that the system’s gross earnings now 
have crossed the $82,000,000 mark, 
placing the utility in the front rank of 
prominent power and light holding 
companies of the country. Havana on 
the big board also made a new top 
above 194 on persistent rumors that 
this Cuban utility is being bought for 
control. Better prices for the week 
were recorded by such issues as Caro- 
lina Power & Light, Electric Investors, 
Lehigh Power Securities, Mississippi 
River Power, National Power & Light 
and losses by General Gas & Electric, 
Adirondack Power & Light and Amer- 
ican Public Utilities. 





Light and Power Securities 
Legal Bank Invesiments 


_The Bank Commissioner of the State 
vl Maine has prepared a new list of 
securities which he considers legal in- 
vestments for the savings banks of the 
State as of May 1, 1925. Securities of 
the following light and power com- 
Panies were included in the eligible list: 
Alabama Power and subsidiaries, Appa- 
lachian’ Power, Arkansas Light & 


Financial and Corporate 


Power, Asheville Power & Light, Baton 
Rouge Electric, Binghamton Light, 
Heat & Power, Brooklyn Edison and 
subsidiaries, Buffalo General Electric, 
Carolina Power & Light, Central 
Georgia Power, Central Illinois Light, 
Cleveland Electric Illuminating, Colum- 
bus Electric & Power and subsidiary, 
Commonwealth Edison and subsidiary, 
Connecticut Light & Power and sub- 
sidiary, Connecticut Power and _ sub- 
sidiaries, Consolidated Gas, Electric 
Light & Power of Baltimore and sub- 
sidiaries, Consumers Power and _ sub- 
sidiaries, Dayton Power & Light and 
subsidiary, Detroit Edison and _ sub- 
sidiary, Duquesne Light, Eastern Wis- 
consin Electric and subsidiary, East 
Penn Electric and subsidiaries, Elmira 
Water, Light & Railroad, Empire Dis- 
trict Electric, Empire Gas & Electric, 
Erie County Electric, Great Western 
Power of California and subsidiaries, 
Harrisburg Light & Power, Houghton 
County Electric Light, Idaho Power, 
Indiana Service, Kansas City Power & 
Light, Keystone Power, Lockport Light, 
Heat & Power, Long Island Lighting 
and subsidiary, Los Angeles Gas & 
Electric and_ subsidiaries, Luzerne 
County Gas & Electric and subsidiaries, 
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& Light 


subsidiaries, 


and 
Queens Borough Gas & Electric and sub- 
sidiaries, San Diego Consolidated Gas 
& Electric, San Joaquin Light & Power, 
Seattle Lighting, Southern California 
Edison and subsidiaries, Southern Pub- 
lie Utilities and subsidiaries, Syracuse 


Power 


Lighting, Tidewater Power, Topeka 
Edison, Turners Falls Power & Elec- 
tric, Washington Coast Utilities, Wash- 
ington Water Power, Western New 
York Utilities, West Penn Power, Wis- 
consin Gas & Electric and the Yadkin 
River Power. 





Buffalo, Niagara & Eastern 
Power Corporation 


The accompanying map shows the 
territory served by the Buffalo, Niagara 
& Eastern Power Corporation, which 
has received the approval of the Public 
Service Commission to acquire the con- 
trolling interest of the Niagara Falls 
Power Company, Niagara, Lockport & 
Ontario Power Company, Buffalo Gen- 
eral Electric Company, and the Tona- 
wanda Power Company. The map 
indicates that this system has one of 
the most strategic locations for the 
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TERRITORY SERVED BY BUFFALO, NIAGARA & EASTERN POWER CORPORATION 


Manchester Traction Light & Power, 
Metropolitan Edison and_ subsidiary, 
and the Mississippi River Power. 
Certain securities of the following 
utilities also met the requirements: 
Nebraska Power, New England Power, 
New Jersey Power & Light, New York 
Central lectric, Newport News & 
Hampton Railway, Gas & Electric and 
subsidiaries, New York Edison and sub- 
sidiaries, New York State Gas & Elec- 
tric, Northen New York Utilities, Inc., 
Northern States Power, Ohio Power, 
Ohio Public Service and subsidiaries, 
Pacific Gas & Electric and subsidiaries, 
Pennsylvania Edison, Pennsylvania 
Power & Light and subsidiaries, Phila- 
delphia Electric and subsidiaries, Pine 
Bluff Company, Potomac Electric 
Power, Public Service of Northern Illi- 
nois and subsidiaries, Puget Svund 


generation, transmission and distribu- 
tion of power in the world, due to the 
extensive industrial territory covered, 
population served and large number of 
customers. The zone served by Niagara 
Power is roughly three hundred miles 
from east to west and one hundred miles 
from north to south; that is, from 
Erie, Pa., to and beyond Syracuse, 
N. Y., and from Niagara frontier to 
Bradford, Pa. This territory includes 
eighteen counties in western and cen- 
tral New York, and one county in Penn- 
sylvania. Within this region two mil- 
lion people are served with light and 
power. 

More important than the large num- 
ber of people or the extensive territory 
served is the exact character of the 
territory and population. The nature 
of the industry is extremely important, 
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as affecting the demand for power and 
the power load factor. At Niagara, 
the electro-chemical center of the world, 
the particular nature of the industry 
requires constant and reliable twenty- 
four-hour supply of power, which re- 
sults in a very high load factor. Prob- 
ably nowhere else in the country are 
the power generating facilities used to 
so full an extent of their capacities as 
they are in this particular region, due 
entirely to the steady requirements of 
the electro-chemical industry. In Buf- 
falo and the territory extending beyond 
Syracuse the diversification of industry 
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assures a constant and increasing de- 
mand for power. Due to this great 
diversification of manufacturing proc- 
esses a more uniform load factor is 
obtained not only throughout the day 
but in general throughout the year. The 
great demand for electricity for power 
and lighting purposes is so rapidly in- 
creasing, and in fact exceeding the 
capacities of the separate companies 
operating independently, that the Buf- 
falo, Niagara & Eastern Power Cor- 
poration has been formed to meet theSe 
vital economic needs by rendering a 
more constant service, 





Metropolitan Edison Takes Step Ahead 


By Marketing 135,000 Shares of New Preferred Stock, One of the 
Largest Issues Ever Sold, Company Plans to 
Retire Three Capital Issues 


By PAUL WILLARD GARRETT 


HE Metropolitan Edison Company’s 

recent sale of 135,000 shares of 
series C preferred stock, representing 
one of the largest offerings of a straight 
power and light preferred issue ever 
made, should go a long way in improv- 
ing the company’s capital set-up. The 
proceeds from the sale of this stock are 
to be used to retire issues already out- 
standing but which require larger pay- 
ments relatively than will be required 
as dividends for the new stock. The 
new series C stock is entitled to cumu- 
lative dividends at the rate of $6 a 
share. It will replace (1) the entire 
outstanding series A ($7 dividend) par- 
ticipating preferred stock; (2) all of 
the outstanding series A 8 per cent 
bonds of the company, and (3) part of 
the proceeds also will be used for ad- 
vances to the Pennsylvania Edison 
Company, a subsidiary, to call the lat- 
ter’s entire outstanding $8 preferred 
stock on October 1, 1925. That the 
system is getting rid of these high- 
coupon and high-dividend bearing issues 





through flotation of a junior issue 
entitled to only $6 dividends, thus 
strengthening its financial structure, 
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marks a step forward for Metropolitan 
Edison. 

The Metropolitan Edison Company 
easily is the most important subsidiary 
in the General Gas & Electric system 
and its properties form an _ integral 
part of the Boston-Washington zone of 
the super-power survey made for the 
Department of the Interior. In addi- 
tion to properties owned directly the 
Metropolitan Edison Company controls 
through ownership of the entire out- 
standing capital stocks the Pennsyl- 
vania Edison Company, the Hanover 


Power Company, the Gettysburg Elec- 
tric Company, York Haven Water & 
Power Company, Cumberland Valley 
Light & Power Company and _ the 
Metropolitan Power Company. The 
territory in which the Metropolitan 
Edison Company and its subsidiaries 
supply electric light and power includes 
numerous active industrial centers of 
eastern Pennsylvania, among which 
may be named Reading, York, Lebanon 
and Easton. 

The capitalization of the company 
upon completion of the present financ- 
ing will be as follows: Bonds will be out- 
standing to the amount of $27,599,800 
and capital stock to the amount of 281,- 
942 shares. Subsidiary bonds, to seg- 
regate the above figures, will total $15,- 
951,800 and Metropolitan Electric Com- 
pany mortgage 5s of 1939 will total 
$2,418,000. Series B mortgage bonds 
of the Metropolitan Edison Company 
will total $6,080,000 and the series C 
bonds of the same mortgage $3,150,000. 
There will be two series of preferred 
stocks, the 17,100 shares ($7 dividend) 
known as series B and the new issue of 
135,000 series B stock ($6 dividend). 
Common stock will be outstanding to 
the amount of 129,842 shares. 

Both gross and net earnings are 
growing steadily and have reached the 
highest levels in the history of the 
company. In the twelve months ended 
May 31, 1925, gross operating revenue 
and other income totaled $8.406,576 and 
net income reached $3,523,668. Income 
available for payment of the preferred 
dividends, after deductions for interest 
and amortization on funded debt, main- 
tenance and depreciation, amounted to 
$1,996,463 in the twelve-month period 
under review or enough to cover annual 
dividend requirements on the preferred 
stocks more than twice. Appropria- 
tions for maintenance and depreciation 
in the same period aggregated 18 per 
cent of the total operating revenue. 

President E. L. West recently had the 
following to say about the valuation of 
the company’s properties: “The value 
of the company and its subsidiary com- 
panies’ valuation of principal properties 
based on independent engineers’ re- 
ports is in excess of $52,600,000. Add- 
ing to this valuation the amount of 
ret current assets of the company and 
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its subsidiaries and its investment in 
an associate conipany, and after allow- 
ing for the amount of the company’s 
and its subsidiaries’ outstanding funde:| 
debt (less the $1,593,000 8 per cent 
bonds to be called) the balance is 
equivalent to more than $188 per share 
of preferred stock to be outstanding 
upon completion of this financing.” 





Company Reports 
The following statements of earn- 
ings were issued during the past week 
by electric light and power companies 
for the month of June: 


Gross Earnings for 


June 

Name of Company 1925 1924 
Alabama Power............. $928,069 $705,184 
Bangor ao tee Garae-ice' s 115,746 112,195 
Central Illinois Light........ 284,043 242,957 
Columbia Gas & Electric..... 2,521,798 1,656,551 
Commonwealth Power....... 3,430,382 2,949,539 
Consumers Power. ... 1,581,686 1,385,u79 
Georgia Railway & Power.... 1,389,370 1,291,823 
Great Western Power. a 640,839 627,830 
Massachusetts Lighting Cos. . 288,671 272,387 
Newport News & Hampton 

Ry., Gas & Elec..... ; 188,102 176,117 
Northern Ohio Power. . 927,811 793,014 
Ohio Edison... . hei ois 111,881 107,463 
Philadelphia Co. & Affil. Corp. 4,541,321 4,464,981 
Portland Electric Power. 905,471 850,181 
Public Service Corp. of N. J... 7,318,522 6,930,270 
Republic Railway & Light... . 870,155 810,232 
Southern Indiana Gas & Elec. 201,479 203,566 
Tennessee Electric Power..... 962,016 735,198 
United Gas & Electric ; 1,100,373 1,045,185 
Virginia Railway & Power. 856,811 837,913 





May Revenue 9.0 per Cent 
Over Last Year 


Reports received by the ELECTRICAL 
Wortpd from central-station systems 
representing 77 per cent of the gen- 
erator rating of the industry indicate 
that the total gross revenue from the 


panies 
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Gross REVENUE For May TOoTALs 
$110,900,000 


sale of energy during May was $110,- 
900,000, or a daily average of $3,580,- 
000, an increase of 9.0 per cent over 
May of last year. During May the 
gross revenue was 5.3 per cent below 
the estimated normal for that month, 
this normal being based on the opera- 
tions for the past five years. 

The operating expenses during May 
totaled $51,250,000, a gain of 7.3 per 
cent over May of last year and compare 
with $51,750,000, the figure recorded 
for Aovril. 
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Dividends Declared 


The quarterly dividends listed below 
were announced during the past week 
by electric light and power companies 
and electrical manufacturing companies: 


Per When 

Name of Company Cent Payable 
ma rzilian Eetotion Lt. & Pwr. ord. 1 Sept. 1 

‘on. Gas El. L. & Pr. of Balti., com. 50 Oct. 1 
¢ on. Gas El. Sn ‘& Pr. of Balti., 8% pf. Oct. 1 
Con. Gas El. L. & Pr. of Balti., 7% pf. 13 Oct. 1 
Con. Gas El. L. & Pr. of Balti. 61% pf. if Oct. § 
Cn. Gas El. L. & Pr. of Balti. 6%pf. Oct. 1 
Consolidated Utilities, 13 Aug. 1 
Eastern Shore Gas & Flec., pf.. 2 Sept. | 
National Power & Light, com. $1.50 Sept. 1 
Newport News & Hampton, Ry., Gas 

& Elec., pf.. 3 Oct. 
Pacific Gas & Elec., Pf. : 14 Aug. 1} 
Pacific Lighting, com.............. 2} Aug. | 
Pacific Lighting, pf.. iF Aug. | 
Penn. Central Lt. & Pwr., pf. extra. .10 Oct. 
Penn. Central Lt. & Pwr., pf.. $1 Oct. 
Phila. Suburban Gas & Elec., pf. 1? Aug. 
Portsmouth Power, pf.. Ii Aug. 
Ingersoll-Rand, com pt Se Sept. 


—— 


Aluminum Company to Merge with 
Canadian Power Company. — Stock- 
holders of the Aluminum Company of 
America at a meeting in Pittsburgh this 
week approved the proposed merger of 
the company with the Canadian Manu- 
facturing & Development Company. 
The consolidation was also approved by 
the stockholders of the Canadian com- 
pany. Early in the week the stock- 
holders of the Aluminum Company ap- 
proved a reduction in the par value of 
the company’s stock from $100 to $5 a 
share. The stock of reduced par value 
will be exchanged for the capital shares 
of the new company which will be 
formed from the merger. 


—— ee 
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Annual Report of United Power & 
Light Corporation.—The annual report 
of the United Power & Light Corpora- 
tion for the year ended December 3i, 
1924, shows gross revenue amounting 
to $2,848,265 as compared with $1,- 
288,804 for the previous year. Total 
assets aggregated $17,121,416, against 
$10,857,924 in 1923. At the end of the 
year the company had on its lines 
30,760 electric customers, to whom it 
furnished 61,356,222 kw.-hr. The pres- 
ent corporation is a reorganization and 
consolidation of twelve former com- 
panies. 


Utility Companies in Two Mergers.— 
Mergers of public utility companies 
through the acquisition of properties in 
Oklahoma and West Virginia by H. M. 
Byllesby & Company and the Monon- 
gahela West Penn Public Service Com- 


249 


pany were announced during the past 
week. The Byllesby organization has 
taken over from the Clement Stude- 
baker interests the properties of the 
Consumers Light & Power Company, 
supplying electric, natural gas and 
other services in seventeen municipal- 
ities in the southern part of Oklahoma, 
having a population of more than 
40,000. By purchasing control of five 
companies in West Virginia, the Monon- 
gahela West Penn Public Service Com- 
pany is planning to extend the super- 
power system that now links the indus- 
trial area in southwestern Pennsylvania 
and northern and central West Virginia. 
The added properties are: Brooks Elec- 
tric Company, West Virginia & Mary- 
land Power Company, Parsons Electric 
Company, West Virginia Public Service 
Company and the St. Mary’s Power & 
Light Company. 





New Capital Flotations in July Totaled 
$70,488,510 


URING the month of July new 

offerings of stocks, bonds and 
notes of electric light and power com- 
panies amounted to $70,488,510 — a 
moderate figure in comparison with 
that recorded for the month of June, 
when securities totaling $96,495,500 
were sold. Twenty-seven utilities par- 
ticipated in the new financing during 
July, but the offerings were of limited 


volume. Eleven issues were under the 
one-million-dollar mark and only two 
exceeded $5,000,000. The largest indi- 
vidual offering was made by the Metro- 
politan Edison Company in the form 
of preferred stock to the amount of 
$12,825,000, priced at $95 per share to 
yield 6.31 per cent. The average yield, 
which fell sharply in June to 6 per cent, 
advanced in July to 6.15 per cent. 





SECURITY ISSUES OF ELECTRIC SERVICE COMPANIES IN JULY 





Per 
Amount Period Interest Cent 
Name of Company of Issue Years Class Purpose Rate Price Yield 
Toledo Traction, Lt. & Pwr. Co. (O.) $8,500,000 >. -Beoraped waht Met: .o. os dk id cccccviaces To obtain funds for purchase of control 
of other utility ey 5} 99 5.73 
Western United Corp. (II1.) 1,500,000 5 Collateral gold notes, series E......... To retire debentures and for other 
corporate purposes. 54 100 5.50 
Central Indiana Power Co. (Ind.). 5,000,000 3 Collateral gold notes, series A....... Refunding and to reimburse for expendi- 
tures on additions and improvements. 6 100 6 
‘arolina Mountain Power Co. (No. 
Car.) 550,000 10 First mortgage gold bonds Construction 6 97 6.40 
Fall River Electric L ight Co. (Mass.) 2,000,000 2u First mortgage gold bonds, series A. To pay off floating debt and for pur- 
chase of stock of other company... 5 107.92 4.40 
Lawrence Gas & Eleetric Co. (Mass.) 1,500,0v0 15 First mortgage gold bonds, series B Refunding. . 44 101.64 4.35 
Michigan Public Service Co. (Mich.) 500,000 | Gold notes......... : To pay for purchase of properties and 
for construction.. 6 99% 6.37 
Middle West Utilities Co. (IIL). 2,500,000 Preferred stock..... Acquisition of new properties and for 
other general corperate purpcses. 7 96} 7.25 
Quebee Power Co. (Que.).... 1,000,000 Cumulative preferred stock..... To meet necessary capital expenditures 
and for the gener: ~ # purposes of the 
company.. 7 105 6.67 
Calumet Gas & Electrie Co. (Ind.).. 2,700,000 35 First and refunding mortgage gold 
es . a ee ee eal To retire ponds outstanding on proper- 
ties recently acquired, to reimburse 
for capital expenditures, to acquire 
new properties and for construction. 54 984 5.60 
Long Island Lighting Co. (N. Y.)... 3,500,000 2° Secured gold bonds.. To acquire stock of another compe any.. 6 100 6 
e 40 4,000 i First mortgage sinking fund gold bonds ape kaa e ad earn erie as arabes 5 100 5 
GE. 5 6:- I oe ccace. petecds cede es boccsdeeaedieeteusne 7 105 6. 66 
Broad River Power Co. (So. Car.) .. 1,400,000 Cumulative preferred stock........... Ci cdc ds boiex ees Sconce 7 95 7.37 
Southwestern Light & Power Co. 
(Okla.) vt at 7ER,50e Ct CE ION AOE i. 5 5 5 6 Vcd eRe aha ks Baked selcseA earns den sees 6 824 7.27 
National Electric Power Co........ 3,325,000... POS UEONE, OME Dink ki cncd. sents va Peeees emkseeneee sands cnet és 33.25 3.38 
ee Zee Ot ES, wo clnchice Cabana ened cb areuen deacebaenesas 6 97 6.25 
Lake Shore Power Co. (O) 845,000 25 First and refunding mortgage gold bonds, 
series A.... DES 5 os cc cekcal 6 99 6.07 
Western Reserve Power & Light Co. 200,000 20 ~ First mortgage sinking fund gold bonds To pay for consolidation of prope rties. 6 100 6 
Central States Power & Light Corp. 500,000 5 Secured gold bonds.. Additional ey cs om 6 100 6 
Tennessee Eastern Electric Co.. 400,000 30 #$=Refunding mortgage gold bonds, series A Construction. . : 6 98 6.15 
Southwestern Gas & Electric Co. 
(Ark.) ‘ 1,834,000 Cumulative preferred stock Construction. 7 96 7.29 
Iowa Southern Utilities Co... 3,000,000 25 First and refunding mortgage gold bonds To reimburse for additions, for i improve- 
ments and for other as pur- 
poses... if Paes sake ae 53 97} 5.70 
Metropolitan Edison Co. (Pa.)..... 12,825,000 a Preferred stock, series C. IES bin ok eu kc tie etiv gp ce eson 6 95 6.31 
Lexington Utilities Co. (Ky.)... 653,000 21 First mortgage and re funding aoe bonds, 
series C. 4 Construction. . 6 99 6.08 
Androscoggin Water Power Co. (Me.) 1,500,000 20 First mortgage gold bonds.......... To reduce current liabilities of affiliated 
company and for its other corporate 
purposes. . co Wed odie ewes adh 6 994 6.04 
Hssociated Gas & Electric Co. (N. Y.) 1,000,000 a> ee ‘ : BE ek ee 7 100 7 
clones Dam Hydro-Electric Power 1,100,000 2-40 Gold bonds COGMIIIIR S a 0 0.55 cay tnd cen cnsne ne 5 ea 4.50 
Development. .. 900,000 2-37 Gold bonds re ets ae es ca we beng 5 aa. te 4.92 
Southern Colorado Power Co. 3,025,000 -—— Common stock, class, A NO ors ch aitislbneeGKé acs eed 3 27} nek 
General Gas & Electric Corp.. 3,900,000 ... Cumulative preferred stock, class A Refunding.... 7 97} 7.18 
a Total $70,488,510 
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Stock and Bond Quotations of Electric Light and Power and Manufacturing Companies 
(Prices on New York stcck market unless otherwise noted. Unless otherwise noted the par, stated, or preference value of stocks is $100.) 
Bid Price Bid Pri id Pri 
Companies Saturday, Low High Companies daterday, Low Hi ; Bid Price 
. ’ , s § » 1.0W gh Cc ; , 
: July 25° 1925 192> July 25° 1925 1925 Oe nee a ie; Tis 
PREFERRED STOCKS Commonwealth Pwr.—6% a 
a Gas & Elec. —7% - ” —" oe it aw po ele ee ie 82 31 
Operating Companies c. pf.. 94 85 97 a “ i est Utilities—no par 96 824 102} 
Adirondack Pwr. & Tay: 100 98 106 céntinental Gas & Elec. —7%, Nate He's i ce Ree i i vei 
iro > L ae Ce Ma oe aa wes v9 40.4, 6,0 8 06 Ge | 3 
Adirondack Fr. & }t-—vo.. 108 103 No. | Elec. Bond a Share—6% a a ane eee ee me 8 
Appalachian Pwr. Ist pf—7% 100 95 101 | Elec. Investors—7%.......... 99 90 100 | Phila. Co—50............... ‘a fi - 
Arizona Pwr.—7%........... 83 8675 ~—«87_| Elec. Pwr. & Poh: “Salo $918 90 94 | Pwr. Securities—no par.._... 7 en 
Arkansas Lt. & Pwr.—7%..... 97 92 102 | Elec. Pwr. & Lt., etfs. 40% pd. f110 100 110 Pub. Serv. Corp a" Ny melee s SS ae 
Asheville Pwr. & Lt.—7%..... floli 101 1023 Galveston-Houston Elec.—6% 70 70 75 par : =" = 
Central Ill. Pub. Serv.—6%... 85 84 93 | Gen. Gas & Elec.—6%........ 235 72 240 | Republic Ry. & Lt. | 11)! f 78] 62§ 783 
Cleveland Flec. Illg. i. 102. 101 105 | Gen. Gas & Elec.—7%. .. : 150 = 120 Southeast y > : “& wats as 64 49 65 
Colo. Pwr.—7% wre 94 93 98 Gen. Gas & Elec. —$ —no par 155 90 175, Sout! Citi “U ype i* £3 135 
yee. Fee =a] ‘ues ee ener. a 2 138 Gon Con & eae ee 3 ost 190 re — ities Utilities... .. 53 30 55 
Conn. Lt. & Pwr. —Iy, > c : , . ; ‘ 106 105 110 pecenhe Lt .. Pwr. & Rys. —6% . 80 74 85 United G a lee. (Con par. ¥ 564 40} 575 
eCon. Gas, El. Lt. & Pwr.—6}% 110 105 iui | ° Jersey Central Pwr. & Lt. —jYy, 97 90 96 no per.. oe 9 
Cons. Gas, El. Lt. & Pwr.—8% 124 123 126 aMiddle West Utilities—7%. 97 914 98} U nited Lt. & Pwr. — ~A : 2 2 
Cons. Gas, El. Lt. & Pwr—2% 109 108112 | Middle West Utilities—pr. lien * | United Et, & P er te Op 
Consumers’ Pwr.—6% > sh © M1 a ae we het Dasma oa oe lO 
Dayton Pwr. & Lt.—6%...... 95 88 100 Natl. Lt, Ht. & Pwr—5%.... 62-4065 ee eee _ oe 6S 
Dubuque Elec.—6%.......... 89 80 90 Natl. Pwr. & Lt.—$7—no par. 101 95 99 BONDS 
Duquesne Lt.—7%........... 1105 105 JINf No. Amer.—6%—50.........- f 49% 46% 503 , 
East. Tex. Elec. 6%. a 100 190 105 a me O%. ie eiee = = 75 Operating Companies 
“empire Dist. Elec.—6%....... 8 1-Ohio Elec.—7%........ 9 < 
Fe Werth Par Lt 9%. sled NON 103. | Phila. Co.—50 Bre: ae a eee eo Bee Ae tes 
cinta". 39 e299. | Pub. Serv. Corp. of N. S—7% £102 99 1023 | App : 38 1946 995 96 100 
a Wer oor 11 Pub, Bry, Core CEN Fee 10de 108k Hap | APPAlgchian Pwr... 50 1941 98) 96.994 
Gt. West. Fur ih-.-+-.-+-- Wh 9. io | gouthenmeen peck eae~e i ae 3rooklyn Edison... 98 1949  101f 99% 103 
Ill. North. Utilities—6%....//: 88 82 92 | Southern Cities Utilities—77% 87. 77 100 | Cleveland me oe. a ie ie 
Ill. Pwr. & Lt.—7%........ 953 92! 98. | Southwestern Pwr.-&-Lt.—7% 100 90. 102 C a Elec.Ilium.5s 1939 102, 100 102 
Eecmaeie ice, Sates vs 3 on i Rtanderd Ges & Elec—O%... f 54 50} 54} om’wealth Edison. 5s 1943 1014 99} 1023 
Kane. Gas & Elec.—?%....... 7102 101} 103 | Standard Gas & Elec.—7%...- © 99 96 100 | eConsol. Gas El ae eee 
Long Island Lighting—7%..... 103 100 105 | Standard Pwr. & Lt.—7% ., 2. a... 
Los Angeles Gas & Elec.—6%. . 95 90 95 | United Gas & Elec.—57% 8 4 | Consumer’ Pu - Oe ee ee te 
Milwaukee Elec. Ry. & a cUnited Gas Improv.—50... 884-794 «96 | Onsumers’ Pwr. 3s tg oe: fate 
100 98 105 | United Lt. & Pwr.—$4—no par 50 41 mae it Edi = to 4 203 100 
Mildauicee Elec, Ry éLt.—7e, '97) 96 103. | United Lt. & Pwr.—86.50—no ees: me Te a ae ee 
Milwaukee Elec. Ry, & Lt.—6% 86 =. 833,——«B7 par. 87 83 99 | Great We ee ad eee y ie + sm 
Min in. pwr. & 1t.—7%........ #100 100 101 Western Pwr. Cor.—7%...... 94 84 953 os Gity P ae 5s 1946 98} 95. 99) 
iss. River Pwr.—6%........ 92 6 | 9 
Nebraska Pwr.—7%.......... 7102} 102. 1034 COMMON ‘STOCKS Mise. River Pwr. 5s 1931 994 961 100 
1, J. Pwr. & Lt.—?% a of 
New Gulsnae Pub. Serv.—7% a ses oa ibe Syereting Compaiies Montana Pwr... +» 38 1943 991 975 1005 
uM. Y.Covdin—i%...... os o% te | Sete hee 64 —*.. 91 31 98 | New Eng. Pwr..... 58 1951 102; 100; 103 
Niegen Fels Por—se~ is kk aD | eee Per.—n0 poe. 79 8 983 | N: Y. Edison. .... 6)8 1941 = 114 121154 
Niagara, Lock.&Ont.Pwr.—7% 107 101} 110 Arizona Pwr............... 29 #15 33 | Niagara Falls Pwr.. 6s 1950 = 1054 1053 106} 
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Business Facts tor Electrical Men 


Selected Statistics Presented Graphically for 
the Use of All Interested in Analyzing the 
Trend of the Electrical Business 





ELECTRICAL WORLD 


Electricity and the National Economic Position 


i? KEEPING pace with the ac- 
tivities within the electrical in- 
dustry in the United States it is 
well to pause and survey the prog- 
ress of other primary industries, and 
to ascertain the present economic 
position occupied by our own great 
country in the family of nations. 
The accompanying diagrams tell a 
story of superiority and national 
strength which is overwhelmingly in 
favor of the United States. Only 





in population, area and the produc- 
tion of wheat do the combined 
nations of the world make a showing 
of real strength, and even in the 
wheat production more than one- 
fifth in the United 
States. 

But the United States also leads 
in the production of still another 
product, a product not shown in the 
diagram of the National Industrial 


is produced 


Conference Board, and yet a prod- 
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Economic Position of the United States 
and the World 


1922 
POPULATION 
WORLD — 1,7682073,000 PERSONS 





UNITED STATES 


(CONTINENTAL) 





AREA (LAND) 


WORLD~ 51,886,000 SQUARE MILES 


OTHER COUNTRIES 
OF THE WORLD 

















1924 1923 1922 1924 
WERIINSTALLED) TELEPHONES ano TELEGRAPHS RAILROADS AUTOMOBILES ann MOTOR TRUCKS REG. 
ee ae "POWER WORLO -67.714,697 MILES OF WIRE WORLD-740,914 MILES OF LINE WORLD-21445,971 
33.9 % 
251,176 
1923 1923 1923 1923 
COAL (propucTion) PETROLEUM (production) COPPER (smELTER PRODUCTION) LEAD (SMELTER PRODUCTION) 
WORLD — 1,337,000,000 METRIC TONS WORLD— 1,016,900,000 BARRELS WORLD —1433,102 SHORT TONS WORLD—I,118,000 METRIC TONS 


WORLD= 66,471,000 GROSS TONS 


In 


f 


f 


T! 


st 





1923 1923 
WHEAT (PRoDuUCTiION) CEREALS OTHER THAN WHEAT(PRODUCTION) 
WORLD ~ 3,742,541,000 BUSHELS WORLD —14,466,850,000 BUSHELS 


1923 


STEEL INGOTS AND CASTINGS (PRODUCTION) 
WORLD — 15,096,000, GROSS TONS 


1923 
PIG IRON (PRODUCTION) 


Copyright National Industrial Confererxe Board 





ANNUAL AVERAGE 
LUMBER (Propuction) 


1923 
COTTON (PRODUCTION) 


WORLD— 19,500,000 BALES WORLD-26,115,915.000 CUBIC FEET 






1923 1923 
PAPER (PRODUCTION) RUBBER (CONSUMPTION) 
WORLD-14,000,000 SHORT TONS WORLD~ 430,000 LONG TONS 








Most of the data for statistics in the 
ECTRICAL WORLD are gathered by it 
rom original sources. Privilege is 
reely given to readers of the ELE&c- 
AL Wortp to quote for use these 
tistics for any legitimate purpose. 


While there is no requirement that the 
source of data be given, yet it would 
help the ELEcTRICAL WoRLD in compiling 
further basic information if those who 
make use of these statistics would give 
credit to the ELECTRICAL WORLD. 








uct which has done more in the past 
ten years to place this nation in its 
present position of economic leader- 
ship than any other factor. Here 
is a nation with less than 7 per cent 
of the population of the world, but 
which more electrical 
energy for light, heat, power and 
transportation than all the rest of 
the world combined. 


consumes 


Here is a 
nation with less than twice the pop- 
ulation of Germany, yet with a cen- 
tral-station industry which generates 
eight times more electrical energy 
than does the central-station indus- 
try of Germany, having eight times 
more customers, and a total genera- 
tor rating six times that of Germany. 
The answer to America’s present 
economic superiority is America 
electrified, not an America of pre- 
war conditions, but an America 
which has drawn into her being a 
life-giving fluid which has _per- 
meated into every branch of the 
social and industrial structure, and 
which has made war efficiency and 
economy a permanent condition in 
the industrial and home life of the 
country. The great 
electrically operated machinery, in 
illumination and in the reliability 
necessary for super-production dur- 
ing the war period created but a 
desire for more of this heretofore 
unappreciated servant of industry. 
So that it may truly be stated that, 
as a result of the proficiency dis- 
played by the electric light and 
power companies in meeting war 
conditions, the industry really en- 
tered into its own at the close of 
the war and electrified America 
assumed economic leadership. 


strides in 


The central-station industry may 
well be proud of the part it has 
played in the life of 
America. 


economic 
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ELECTRICAL WORLD 








Pe Transmission and distribution 
Cz Generati Jants (fuel and 
we hydro) 








$53.8 Vo 





$602, 143,000 


$ 324,016,000 


( 


$ 692,440,000 


$/36,900, 000 
$222, 318,000 








1920 192) 1922 1923 1924 


HERE is no truer gage of prosperity and growth 

within an industry than the amounts which are 
being spent for additions and extensions to the produc- 
tion and distribution equipment. An increase in the 
amount of production and distribution equipment is a 
direct reflection of increased demand for the product 
produced, which in turn is directly reflected in in- 
creased revenue to the producing company. A complete 
economic cycle of industrial activity. 

A glance at the accompanying diagram will tell a 
vivid story of the growth in the operations of the elec- 
tric light and power industry since the war. Back in 
1920 a total of $138,900,000 was spent for additions 
and extensions to the central generation, transmission 
and distribution systems of the United States. In 
1924, the peak year of construction activity, a total of 
$692,440,000 was spent by the central-station industry 
for expansion purposes, or five times the amount spent 
in 1920. 

There were several economic reasons for this tre- 
mendous increase aside from the growth in customer 
energy requirements, although the amount of energy 
possible of sale is of course the underlying factor of 
the industry’s growth. High money rates had much 
to do with the low expenditures of 1920 and low 
money rates for the high expenditures of 1924. In 1920 


Value of Additions and Extensions to Central-Station 
Generation and Distribution Systems 






Financing the Industry’s Growth 























































_$ 579,830,000 
$571,258,000 
$ 554,856,000 
$578, 066,000 
£558,039,000 













1925 1926 1927 1928 1929 





the average yield which the electric light and power 
companies were forced to pay on borrowed capital was 
more than 8 per cent, some companies borrowing at 
rates to yield over 9 per cent. As a result only such 
additions and extensions were made as were absolutely 
essential to take care of the most urgent needs of the 
industry. With the passing of the years came lower 
rates, until the end of 1924 found the average yield 
required of electric light and power bonds reduced to 
5.8 per cent, and some companies paying as low as 
4.6 per cent. As the yield decreased the borrowings 
of the industry increased, reaching the maximum in 
1924. The present year has all the indications of 
reporting even larger borrowings than in 1924, since 
during the first six months of the year the financing 
was $140,000,000 over the same period of last year, 
although the financing during the remainder of the 
year may bring the total under 1924. 

The future capital needs of the industry are of 
course clouded in the uncertainty of the future. Some 
estimates are shown in the accompanying diagram, 
which figures are taken from one of the reviews 
submitted in connection with the recent Bonbright 
contest. They indicate a consistent growth in the 
operations of the industry, although it is not believed 
the financing during 1925 will be as high as in 1924. 
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